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vi PREFACE

subject of great practical importance and has been followed in
1his volume by two lectures dealing with basic knowledge on the
subject, ‘Experimental Hypothermia in Animals’ by Audrey U.
Smith and “The Effects of Cold on Man’ by O. G. Edholm. The
ymportance for a healthy adult life of the environment in which
the foetus is developed is becoming the object of study by madern
methods and this field of research is represented by three lec-
tures, by G. S, Dawes, J. Walker, and J. C. McClure Browne,
the Jast of which discusses the use of radio-isotopes in the study
of problems of pregnancy. The increasing usefulness of radia-
tions in modern life and their possible destructive use in war
require a better knowledge of the associated hazards, so that a
valuable lecture in the present series is that by J. F. Loutit on
‘Recovery from the Lethal Effects of Radiation®,

There are necessary limits to the use of the scientific method
in the conditions associated with the treatment of human sub-
jects and patients, and the clinician has had to depend largely
on results obtained by the physiologist, biochemist, pharma.
cologist, and experimental pathologist for the scientific ground-
work of his procedures. However, by adapting the methods of
the laboratory to suit their special requirements, and by invent-
ing new methods, clinical scientists in increasing numbers are
carrying out controlled observations on human beings in health
and discase, and themselves contributing to the scientific basis
of medicine, Investigations of this kind are reported in the lec-
tures by D, Slome on “The Physiology of Nasal Circulation’,
A. C, Dornhorst on *The Physiology of the Lower Ocsophagus
and Cardia’, J. N. Hunt on “The Investigation of Gastric Diges-
tive Function in Man’, M., D. Milne on ‘Renal Control of Acid-
Base Balance’, and by J. F. Stokes on ‘The Treatment of
Hepauc Coma’.

The lecture by H. G. Davies on ‘The Use of the Interference
Microscope in Biological Rescarch’ illustrates the mmproved
methods now avadable for the study and analysis of the very
small by physical methods, and, i the opening lecture on ‘Hypo-
thesis and Speculaton 1n Scientific Rescarch’, Sir Wilftid fe
Gros Clark demonstrates the provisional nature of the conclu-
sions of scicntists in all ages and the need for scientific humility,



PREFACE vit

Volume VI of the series will be based on the lectures de-
livered during the winter of 1956-57 in which several of the
subjects dealt with in this volume will be developed further. It
will be published early in 1g58.

Francis R, FRASER
Director, British Postgraduate
9 January 1957 Medical Federation
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I

Hypothesis and Speculation
in Scientific Research

SIR WILFRID LE GROS CLARK

HEN we look at diagrams illustrating the classical con-

s ;& / ceptions of Galenic physiology we may be tempted to

regard them as the products of an imagination un-

curbed by any reference at all to factual observation. But we
should be very wrong to do so. The hypotheses advanced by
Galen almost 1800 years ago, and accepted by anatomists for
many years after him, were a serious and reasonable attempt to
explain the working of the human body on the basis of direct
observation, It was perfectly obvious to these early anatomists,
for example, that something quite vital—an essential requisite
for life—must pass down the trachea into the lungs, for any
interruption of its flow would extinguish Life very rapidly
indeed. Clearly, also, this essence, or. pneuma, must somehow
enter the living substance of the body, and an obvious route
for it to do so was evidently provided by the pulmonary veins
along which it could be conducted to be infused into the blood
at the very centre of life, the heart. It was also a matter of
simple observation that the maintenance of wital activity
depends on the ingestion of nutritive material in the food by
way of the alimentary canal. And it appeared that the essence
of this material could be conveyed from the intestinal tract (in
the form of ‘chyle’) by way of the portal venous channels, and
50 to the liver, The inference that the hiver elaborates the chyle
into blood—in other words, that the hwer is a blood-forming
organ, was no doubt based on the observation that the fresh

B
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PHYSIOPATHOLOGICAL MECHANISM OF
PAROXYSMAL ATTACKS OF ASTHMA AND
THEIR TREATMENT WITH DRUGS
by
B. N. HALPERN

In this paper, we shall only consider attacks of true asthma such as
those observed in young subjects. We shall not dwelf on dyspnoea in
cases of emphysema, broncho-sclerosis or right ventricular failure, the
pathogenesis of which is of a markedly different type. A treatment,
which is effective in true asthma, will fail and is often contra-indicated
in other conditions marked by dysp .

The difficult breathing of patients with asthma is mainly due to two
causes: stricture of the respiratory tract and changes in the bronchial
secretions, These two factors, which disturb the balance between the
forces playing a part in the two phases of respiration to a different degree,
afford a i lanation of the mect of attacks of asthma.

1) Normal or eupnoeic respiration is a rhythmical, harmontous and
unconscious succession of inspiratory and expiratory movements of
equal duration, the frequency and depth of which are chicfly controlled
by the respiration centre and modified by afferent nervous impulses
propagated along the fibres of the pneumogastric nerve or arising from
the reflexogenic areas of the aortic and cardic sinus,

The rhythmical discharges of the respiration centre are mainly depend-
ent upon the €o, content of the alveolar air. The chief object of the
i is to maintain the position of the alveolar

P y
air at a constant fevel.

Dyspnoea occurs as soon as the composition of the alveolar air has
been disturbed, The changes in the composition of the alveolar gases
appearing in asthma arc due to obstruction of the air passages.

In normal respiration, the length of the expiratory phase is approxi-
mately equal to that of the Inspiratary phase. Prolonged expiration ls
one of the chief characteristics of dyspnoea in cases of asthma. What
is the cause of this particular feature?

Inspiration is effected by the rhythmical and periodic tetanization
of the muscles of inspiration: diaphragma, mustles of the thorax, neck
and abdomen.

Expiration is mainly ensured by the elasticity of the pulmonary thaue,
which comes into play when the antagonistic action has ceased, ke, when
1
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the muscles of nspiration have attained the phase of hypotoma. Ac-
cordingly, the forces involved in ensuring the two phases of respiration
differ markedly. Inspiration is effected with the aid of powerful. mqscles,
readily able to overcome considerable obstacles, whereas expiration 1s
only accomplished by the elasticity of the lung itself, a weak force,
barely equivalent to a few imetres of water pressure. An increased
resistance in the air passages, whuch is only a slight obstruction to the
act of inspiration, will more or less completely neutralize the force of
expiration. Accordingly, the lung will be completely deflated when the
next ispiratory phase sets in. The condition will be aggravated by the
next respiratory cycle and this will rapidly result in overdistension of
the alveoli As a result of the increased distension, the lung tissue
accumulates a greater amount of elastic energy by which to expel the
tidal air. Thus a new equilibrium of the air volume in the lungs is at~
tained or the increased resistance due to the obstruction 15 counter~
balanced by the increase in potential energy of an elastic tissue such
as that of the lung. When the latter 1s kept in a state of prolonged
excessive distension, the elasticity of the tissue tends to diminish as the
duration and frequency of the attacks increase.

The slower movement of the air through the constricted bronchioles
produces sibalant rales and rhonchi. This has two effects to which
paroxysms of asthma owe their particular characteristics: an emphysema
which is still physiological and reversible and a dyspnoea marked by
prolonged and wheezing expiration,

‘Thus affords a rational explanation of emphyserna with its well-known
clinical and radiological features and of expiratory, wheezing dyspnoea,
the two main symptoms of attacks of asthma.

In addition, there 1s a physiol 1 ph which causes aggra-
vation, during the two phases of respiration the calibre of the bronchiis
marked by variations that arc the reserve of one another; during in-
spiration both the diameter of the bronchi and the length of the bronchial
tree show an increase, whereas the calibre of the bronchi contracts
during the exp y phase The d in calibre of the bronchi
during the exprratory phase acts as an additional resistance at the time
when the air has to be expelled by the feeble action exerted by the
elasticity of the lung and undoubtedly is an adverse factor. This effect,
however, is compensated in normal conditions by the decrease in length
of the bronchial tree. On the other hand, the rapid appearance of
emphysema duripg attacks of asthma results in an excessive increase
in length of the bronchial tree and thus neutralizes the favourable effect
which normally counterbalances the decrease in diameter of the bronchi
during the expiratory phase. The disturbances of the respiratory move-
ments previously described also cause marked changes in the composition
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of the alveolar air. The rapid onset of acute emphysema results in an
increase of the dead space, not only owing to the excessive distension
of the alveoli, but alsc as a result of the considerable lengthening of the
bronchioles. The tidal air cannot effectively ventilate the alveolar air,
which results in an accumulation of carbon dioxide, as shown by
analysis of the respiratory gases and the appearance of cyanosis. The
disturbances of pulmonary ventilation are obviously due to a decrease
in calibre of the bronchioles. But is this caused by spasm or bronchial
oedema?
As is known, the bronchial tree consists of a sheath of smooth muscle
fibres, which increases in thickness as the bronchioles grow smailer, The
longitudinally and crreularly arranged muscle fibres interlace so as to
form an intricately woven texture. The muscular sheath is made up of 2
padding of elastic tissue and lined with secreting ciliated epithelium.
The function of the bronchial tube is identical to that of the arterial
tube. The structure of the bronchioles is such as to reduce the capacity of
the respiratory tract to a minimum and to prevent dilatation of the
subjacent structures, which are subjected to permanent stress caused
by weight-bearing. The elastic tissue may give way, however, and col-
lapse irreversibly under an excess of weight or as the result of prolonged
action of a dilating force, giving rise to spherical distension of the alveoh.
These pressure-exerting forces to which the bronchial system 1s exposed
are the act of respiration, coughing, etc, which tend to elongate and di-
late the bronchioles and to cause spherical distension of the alveoli.
Being non-striated, the muscles of the bronchi also possess the other
characteristics of smooth muscle fibres, i.e. they act independently. Even
when they are no longer controlled by the nervous system, the bronchial
muscles continue in a state of permanent contraction, upon which
additional contractton waves are superimposed When stimulated locally,
the bronchial muscles may respond by local or segmental contraction,
even when they have been cut off from their nerve supply. This intrinsic
myogenous action is controlled by the characteristic antagonistic double
innervation of the autonomic nervous system
The fact should be borne in mind, that the bronchial muscles and
glands are activated and stimulated by the cholinergic nerve fibres, where-
as they are inhibited by the adrenergic fibres. When stimulated by acetyl-
choline and esp y when stimulated by b the bronchial
muscles respond by contraction; likewise, administration of an antj, gent to
a previously sensitized animal is followed by 2 vielent bronchial spasm,
wh{ch may be fatal. This bronchoconstrictive action of histamine and
antigens may be neutralized by adrenaline or synthetic hi i

As stated previously, asthma is an allergic disease and one of the syn-
dromes due to & allergy. By i which we are beginning
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to understand and in whuch injury, irritation and infection play the part
of promoting factors, the antibodies in the blood are attached to the
muscle cells of the bronchi, which then become the organs of shock.
The reaction between the antigen and the antibody attached to the organ
of shock gives rise to local liberation of histamine, resulting in ob-
struction of the bronchioles.

These facts are readdly demonstrable in animals. When a guinea-pig,
actively or passively sensitized to ovalbumin or heterologous serum, is
made to inhale an antigen, it will die within a few minutes from asphyxia
due to obstruction of the bronchi. When the bronchi of a sensitized
amimal are excised and suspended in a saline medium, in vitro addition
of the antigen will induce violent contraction of the bronchial muscles.
Studies by Schild and his associates have shown that similar or identical
phenomena occur in human subjects: an asthmatic child sensitized to
pollens and dust was treated with lobectomy for bronchiectasis in a
London hospital. These English authors were able to obtain the resected

p and di d the bronchitic muscle, the reactions of which
were studied 1n vitro. Addition of pollen or of an antigen consisting of
an extract of dust to the solution tn which the bronchus was kept alive
invariably resulted 1n contraction of the bronchus, This contraction was
of a specific character and could only be obtained by antigens to which
the child had been sensitized. The contraction was inhubited by synthetic
antihistaminics, but not by atropine. Accordingly, the results of experi-
mental studies on animals and human subjects are similar in this respect:
the reaction between the antigen and the antibody attached to the bron-
chial cell induces contraction of the latter as a result of the hberation
of endogenous histamine. A more detailed study of the phenomena,
however, shows that there is a marked difference between the mechanisms
by which hi ine and the antig ibody ion induce ob i
of the bronchi, although the symp lting in the animal's death
from asphyxia are completely identical. When the animal has been poi-
soned by histamine, a bronchial spasm pure and stmple is observed. On
the other hand, the death of the animal treated with histamine aerosols is
solely due to violent and irreversible contraction of the bronchioles.

The appearance of the bronchi of animals who have died during attacks
of allergic asthma is markedly different. They are characterized by severe
ocdema of the areas of connective tissue and vessels surrounding the
bronchi, which 1nvolves the muscles and mucosa,

This diff is readily explained: exogenic hi i p y
that adr:nimslcred by aerosols, chiefly causes a bronchial spasm, which
results in asphyxia of the animal, associated with the symptoms of
superacute emphysema, within a few minutes, The mechanism involved
in attacks of asthma during the antigen-antibody reaction is more
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lex: the end: hi: ine liberated by the endothelial cells
of the broncht causes vasodilatation and increased capillary permeabil-
ity, resulting in cedema as stated previously, the obstruction of the
bronchi 1n these cases being due partly to the oedema and partly to the
spasm of the bronchioles.

Observations by M. Pasteur Vallery-Radot and Dubois de Montray-
naud as well as personal studies have shown that oedema is an important
factor in human allergic asthma. We have been able to induce attacks of
asthma by inhalation of specific antigens in subjects affected with allergic
asthma showing positive skin tests. Bronchoscopy, followed by biopsy,
was done before, during and after the attacks of asthma. These clinical
studies, which were as searching and accurate as a laboratory experiment,
revealed the prominent part played by oedema, which came on with

PRSPV A T

oedema observed in animals. But although oedema apparently is an
important factor in the dyspnoea associated with attacks of asthma
induced by allergens, we observed no definite signs of oedema in cases in
which there was no evidence showing the asthma to be of allergic
arigin.

In that case, what causes dyspnoea in cases of asthma in which there is
no oedema of the bronchi? The fact should be borne in mind, that the
bronchi are characterized by an extremely vigorous contractility, With-
out dwelling on the peristaltic contractions, which no one has ever
observed, the bronchi may respond to a variety of stimull by the con-
traction of small portions, or regrons. Mechanical stimulati
is one of the most important types of stimuli capable of inducing con-
tractions. Bronchoscopists are well with the spasm induced
by the tip of the bronchoscope. The presence of a foreign body may give
11s¢ to segmental or regronal spasms of the bronchi. Well then, apparently
the bronchial secretions themselves, having undergone marked changes
in asthma, may actually play the part of a foreign body in certain condi-
tions. In addition to their obstructing action, which may be very slight,
they may also cause a violent spasmodic contraction of the entire or of
a Jarger or smaller portion of the bronchial tree by an axon refiex, like
the action of an embolus on the vascular system. These contractions are
not governed by the Diberation of histamine, but controlled by the
bronchomotor nervous system, which is supplied by the pneumogastric
nerve. Therefore, antihistaminics will have no effect and a more or less

complete arrest of the contractions can only be obtained by vagolytic
agents, antisp dics and homimeti b
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2) There remains the second problem: that of the role of internal secre-
tions from the bronchi.

The secretions from the bronchi undergo marked changes in acute and
chronic asthma. As is known, the bronchial tree is lined with a mucous
membrane consisting of secreting as well as ciliated cells. The secretory
system 1s composed of two types of cells: the goblet cells secreting mucin
and the cells of the mucous and serous glands secreting mucus. The
Jatter are controlled by the cholinergic nerve fibres; in addition, their
secretions are i d by the which stimulate the para-
sympathetic nervous system, such as acetylchaline, pilocarpine, phys-
ostigmine, etc., and suppressed by belladonna and its alkaloids. The
goblet cells are not controlled by the nervous system and respond only
to local stimuli.

This being so, it is obvious that mucus plays a very important part in
maintaining the harmony and equilibrium of bronchomotoricity. The
mucus forms a homogeneous layer extending over the entire mucosa
and thys protecting it against irritation by air-borne particles. It acts
as a trap for bactena, moulds and dust particles. The mucus, however,
has another important function: it is essential to keep going the sweeping
movement of the vibratile cilia. By their less sweeping mo 3
the latter are lly engaged in sporting secretions from the
depth of the bronchjoles towards the nasopharynx. The absence of a
litung of mucosa in some part of the bronchial tree immediately results
in an arrest of the sweeping movement of the cilia in this region, where-
upon they promptly wilt and collapse. The ciliated cells in these regions
are converted into goblet cells secreting mucin, When mucus is absent,
the action of the cilia ceases and the secretions from the bronchy,
thickened by the increased mucin content, tend to accumulate and

This ion p! infection. Like foreign bodies, in-
fected mucosities give rise to cough and cause segmental or partial
spasms of the bronchral tree.

Normally, the cilia are able 1o displace 15 times the normal production
of mucus. In that case, postural drainage does nothing to increase the
cffectiveness with which the bronchial secretions are eliminated. When,
however, the cilia have ceased to perform their function, normal drainage
will fail to remove the viscous bronchial secretions with their high mucin
content. This results 1n a vicious circle: the damaged ciliated cells are
!mmfnrmed into goblet cells secreting mucin; the thickened and readily
infected mucosities irritate the mucosa, which causes cough and segmen-
tal spasms giving rise to the sorrowful clinical picture of intrinsic asthma.
When the itritation persists, the mucosa desquamates and is replaced
b:{_ a lining of pavement epithclum, which has no useful function

» The bronchitic infections and cough subject the alveoli to
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unusual degrees of over-pressure and, causing spherical distension, give
rise to emphysema.

This physiopathological theory is based on sound observations and
indisputable experimental data. They afford an entirely satisfactory

pl of the patl is of attacks of asthma. Through the
intermediary of the autonomic nervous system, mental factors may
doubtedly intensify the el 1 motor and secretory reactions, but

assuming asthma to be due to a particular mental condition would
mean regarding as the cause what is merely the result.

Above all, asthma is an allergic disease, the mechanism of which may
be explained by the fund pts of the physiology of the respi-
ratory tract and its disturbances during allergic sensitization.

‘The medical treatment of asthma is based on the physiological properttes
of the bronchial muscles and glands,

In the accompanying table, the various drugs acting on the bronchial
muscle fibres and glands have been grouped according to their mecha-
nism of action.

Cholinergic drugs stimulate the tonus of the fibres and the secretion
of the bronchial glands, whereas the alkaloids of belladonna inhibit these
two functions. This inhibitory action on the secretions frequently is a
drawback.

Sympathomimetic substances mainly exert an effect on the tonus,
without directly altering the secretions., The chief drawback to these
substances is that they are habit-forming, so that the patient is compelled
to take increasingly large doses, which results in status asthmaticus due
to the use of drugs, unless precautions are taken.

The group of antisp dics comprises sub: that are very useful
in treatment as well as agents the use of which is often fatal.

Theophyiline and, to a lesser degree, caffeine, undoubtedly are the
most valuable drugs for use in the treatment of asthma. I have no
hesitation in stating that theophyiline 1s the queen of antasthmatrcs,
It may be administered by all routes and, more especially, parenterally
and rectally. It is an only slightly toxic substance, acting on the smooth
muscle fibres. Being a vasodilator, it promotes secretion from the
bronchial glands, It is never habit-forming. Tts cardiotonic effect and
vasodilative action on the coronary vessels frequently are an advantage.
Tts slight stimulating effect on the mind, which gives nise to insomnia
in certain subjects, may be readily corrected by administration of a
small dose of barbiturate. Theophylline potentiates the bronchodilative
action of ephedrine, which explains why combined treatment with these
drugs is successful. N

Morphine is classified with the group of drugs having an adverse effect.
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PAROXYSMAL ATTACKS AND TREATMENT WITH DRUGS 9

This alkaloid, which undoubtedly is the most marvellous drug furnished
by nature, has been the cause of a large number of deaths in patients with
asthma. The physician, who has been called in by a patient whose anx-
jety has often reached the culminating point, is inclined to pounce upon
morphine to afford the patient some relief. There is no doubt that his
anxiety will rapidly subside, but a few hours later the clinical picture is
aggravated, dyspnoea recurs, cyanosis appears and the patient dies
within 24—48 hours in a semi-comatose condition, literally drowned in
his bronchial secretions.

This is due to the fact that morphine has both a depressant action on
the respiration centre and a paralysing effect on the bronchi and sup-
presses the secretion from the serous glands essential to liquefaction of
the mucosities thickened by the mucus.

» Papaverine has hardly any effect on the bronchi, in contrast with its
powerful action on other smooth muscles.

A final remark on substances stimulating secretion. The other side
to the picture of cholinergic substances, which stimulate secretion, is
that they have a constrictive action on the broncht. Only iodides and
ipecacuanha are devoid of these effects. To-day they still are the most
widely used liquefacient drugs.
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NICOTINIC ACID AND ITS DERIVATES IN THE THERAPY
OF BRONCHIAL ASTHMA®

by

LINO BUSINCO

In the guinea pig the single anaphylactic shock causes n the respiratory apparatus
the characteristic picture of bronchial spasm and of a very extensive emphysema.
Qn the contrary, repeated anaphylactic shocks that occur at a few days distance
the ont from the other, cause very deep alterations with & perturbation of the
vascular system and esp y of the capill (spasm or ion, edema of
the large blood vessels, of the capll P and ahm}:r
edema). There exists here a very remarkable capillary stasts which 1s accompanied
by an ncrease of permeability and a transudation of plasma into the alveolr.
Bronchial spasm and edema of mucous membranes are equally observed, but
the edematic-congestive suffenng of the circulatory system and abose all of the
capillaries of the alveola 1s the dominant event. The allergen sensibilizes therefore

all parts of the resp Y app and even the cap which are di d
above all 1n ther b A direct q is the passage of capillary
plasma into the alveola. There results thena & duction of the resp y
Surfars o reduchion af Avananatine and Aracmaea 4o dnebo® 0 3 b

ob mt e, om . . e
bronchial asthma and above 1n the hurmud type with hypersecretion, and so on.
With the purpose to make use in bronchial asthma of a therapy which may
act i the same on the respiratory and on the cardio-vascular elements, we
have turned our attention to micottuc acrd and to its denvates (amide and
diethylamude).

Nicounic zcid presents the advantage to possess jomtly the antiallergic prop-
erty and the cardio-vascular stimulant propetty, together with an elective action
on the capillaries of which 1t protects the integnty. The ant-histaminic and anti-
allergic action demonstrated by us since 1940 develops as well in the isolated
organs, as 1n the exp allergic mfl ions and 1n the vanous allergic

The th "

3 p prop on the card lar system of the
derivates of nicotinic acid are very well known

In the practic use we have employed above all the prmide and the diethylamide
of the micotinue actd. The armde has been adminstered by injections in growmng
doses, from 0,1 10 0,3 or more, for the duration of a month. During the same
time we have admustered the dnethyhmidc of nicotinic acid (coramin) orally,
1n the doses of 20 to 30 drops at a time; 3—4 times a day. With this therapy wr
have the possibility to act upon the allerpic factor as well as on the cardso-vasculae

* From the Institute of Medical Semefology, University of Rome,
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and particularly on the capillary factor. The chinscal results are favourable i a
good number of cases. The absolute harmlessness of this therapy permits us to
recommend it, after a long experience, as well worthy of a more extensive prac-
tical use.

PROBLEMS CONCERNING THE PHYSIOPATHOLOGY OF
BRONCHIAL ASTHMA

by
HELGE COLLDAHL

L SRS SR AR FUPUIOUIUI SO NP R SR

UPLAKE U1 UAYBELE 21€ LOWEL HidlL UNUSL Ldsdl CONAILIONS, LIS 16343 1O tIE uevel-
opment of an oxygen debt dunng attacks, a deficit that must be made good
afterwards. In mild asthma the pulmonary ventilation and oxygen uptake rise
above the normal. No oxygen debt occurs.

‘The asthmatic breathing, as such, affects the body temperature, Severe and
long-standing asthma leads to a fall of body temperature while mdd persistent
asthmatic breathing produces 2 rise. An clevated body temperature camnot,
therefore, always be interpreted as a sign of a complicatmg infection

The systohc as well as the diastohic blood pressure, though the latter not so
frequently, considerably increase as a rule dunng severe attacks mn man. An
elevated blood pressure together with severe asthma symptoms therefore da not
with certamty indicate a state of primary hypertensive disease.

The altered gascous tenston during asthmatic attacks provokes changes m
ussue respiration in ammal experiments, partly caused by destruction of cozymase.
The changed tissue respiration 1s caused by respiratory insufficency and 15 not

stm came

During agthmatic attacks the pulmonary‘ mixing capacity of the resprratory
gases 1 the alveolar bronchual system decreases when studied by contmuously
xefoxdmg the nitrogen elimination from the Jungs durmg oxygen breathing The
elimination of gases from the blood m the exhaled air 1s also diminished it asthma,
as is shown by a new test of pulmonary and cardiovascular function, the P.A E.C,
test The two lastmentioned tests do not run parallel with each other, When
there is no stenotic breathing the washung out time for nitrogen is about normal,
but even then the pul 'y acetylene ehmination after mjection

ST A S <

of qalina catientad L oo .
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3 F. FARRERONS-CO

The only pomnt I wish to make in this ion 1s the ly imp fact
that the gic system p P 1 the of the allergic reaction.

The following two shdes will show you the results of my experiments with dogs.
1 determined the nor-adrenaline content of the dogs' blood before and dunng
the anaphylectic shock 1t will be scen that the nor-adrenaline content increases
1n alf cases This means that anaphylectic shock is not only a problem connected
with the cholinergte system but with the adrenergic system as well

W. 1. QUARLES VAN UFFORD

Tn el gy moant catanaqt im thm mames A4Sl | ccad fe Y TTatoaes T

It 13 given to prevent and treat acute attacks:

1) as an adjunct 1 the treatment of dyspnoea due to exercise (e.g 1 supposi-
tory of 360—480mgm twice daily, or three times one powder or tablet of 200mgm,
often combined with administration of vitamun €),

2) as an adjunct 1n cases showing ECG changes;

3) as an adjunct in chronic shortness of breath associated with coughing, dys-
proea, eic. In these cases we prefer piving Ringer’s solution or glucose by n-
travenous drip, daily for 10-12 hours, with 240480 mgm. of aminophyiline,

with the ad of expe i etc. The patient
often returns home at might, so that he stays in his usual surroundings as much
as possible. In recent years this treatment resulted in the disappearance of the

symptoms in fifty patients, who thus were helped to find a way out of the
deadlock;

AN m e o

-  prrep wasnupigund Uy KIIAVELOUS ULp (24U~ 480 mgm. every
12 hours), if need be, several days in succession. This method has the additional
advantage that, should the result be unsatisfactory, Acth may be added to the
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intravenous drip without the patient's percerving any radical change in treatment.
The main reasons for stressing this method of treatment have been the results
obtarned with intravenous drip n chronic shortness of breath, dyspnoea due to
exercise and status asthmaticus.

being aﬁ‘ect:d‘by a valvelike oclusion of the bronchiolar wall duning expiration.
Agamst this view Winthrich pointed out that asthmatic dyspnea was consecutiv
to a cramp of the mspiratory muscles.

In the last 10 years we have investigated the different factors involved in bron-
chual asthmoa in order to clucidate this problems.

First of all 1t was necessary to calculate the degree of bronchiolar obstruction
by measurtng the resstance to air flow in the bronchial system. This can be
computed from figures on the flow rate and alveolar pressure, which are easily
avajlable by applying the method of Vulleuner, which I will not describe m
thes discussion.

The quotient of alveolar pressure and air-flow rate amounts m normals from
10 to 30 and 1 asthmatics from 30 to even over 100. During quiet breathing the
flow resistance remains nearly constant dunag expiration, whereas forced ex-
puation evokes increased bronchial resistance even mn normals. In severe asthma
forced expiration may lead to complete oclusion of the whole bronchiolar tree
Even though intrathoracic pressure may reach 2500 milimeters of water under
these crrcumstances no air is able to Jeave the lungs and the bronchiolar resistance
therefore raises to mnfintte vatues, The valve-lke mechamsm can easily be ex-
plained by the followmg slide A great intrathoracic pressure is necessary in order
to the i Ths i pressure
compresses not only the alveoles but as well bronchioles and the pars mem-
branacea of the trachea and great bronchi. The collapsus of the pars membranacea
‘which follows from thus compression may very well be put to evidence by broncho-
scopy.

Thus the bronchiolar stenosis and the exspiratory collapsos of the bronchial
wall play a i part in the path of asthma.

Now what about the i pil y cramp of the respi y muscles?

The fact, that the diaphragma during a severe attack of asthma may often be
found in pletely fixed insp y position and other observattons
make a spasm of the inspiratory muscles very probable. The existence of such
2 mechamsm could be proved through el graphic studies. The
of action-potentials of the diaphragme 1s difficult and rather dangerous, We have
therefore 1n our studies on the easil ble st lerdo mastor-
deus and scalenus anteror. Exght healthy control-persons showed a more or less
marked electrical actvity dunng inspiration and mot at all during exprration.
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Asthmatic and emphysematic patients are however characterised by a very strong
electncal activity during both parts of the respiratory circle. Occasionaly it may
be seen that imterruption of an acute attack by a bronchospasmolytic agent is
followed by a prompt decrease or cessation of the spasm.

It 1s our opinton that the spastic activity of the diaphragma and of the other
inspiratory muscles 1s mduced by stretch receptores in the bronchial wall, which
are connccted by vagal fibres to the respiratory center, Time is too short to explain
this probable mechanism,

It may be therefore that Brermer was as right as Winthnich, both the broa-
chiolar spasm and the cramp of the inspiratory muscles taking part i the patho-
geoesis of the asthmatic dyspnoca.



FURTHER OBSERVATIONS ON THEEFFECTOF
SPECIFIC HYPOSENSITIZATION IN ASTHMA *

by
EGON BRUUN

- Bray once said: *“The capriciousness of asthma is one of the most fasci-
nating, even at the same time disturbing, factors in the study of the
subject.’ Probably, most of you will agree that also the diagnostic problems
in asthma are both fascinating and worrying questions, and I feel con-
vinced that you all share my feelings about the freatment of asthma
which is at the same time a fascinating and wonderful inspiration, and on
the other hand so capricious a task that it may bring you to the point
«of a nervous depression.

When, in a capricious disease, one is working with both capricious
diagnostic procedures and capricious forms of therapy, the evaluation of
the therapeutical results must be a somewhat delicate affair. To-day,
the Committee has wanted an evaluation of one of the various forms of
treatment of asthma, the specific hyposensitization, but 1t must be
stressed at once, that specific hyposensttization is not the only form for
treatment of asthma, and in some cases not even the best one. However,
on the basis of more than 14 years’ experience, I daresay that a specific

+ hyposensitization, based on a sound and critical diagnosis, in most
cases of asthma offers the patients a better future than other forms of
treatment.

When, in 1941, the Allergy Clinic in Copenhagen was opened, the
following three questtons had to be taken into account:

1) How often is asthma an allergic disease?

2) How often will it be possible to demonstrate the etiological

causes?

3) Wil specific hyposensitization be effective?

The hiterature did not help us much, In the hands of reliable scientists the
. results of specific hyposensitization in asthma varied within very wide
limuts, improvement being stated in from 20 to 90 per cent.

‘Therefore, we set ourselves the task to apply such diagnostic proce-
dures that a reliable allergy diagnosis was obtained, and to procure a
material of patients which would clearly demonstrate the value of
specific hyposensitization.

* From the Medical Outpatients* D University of C ion for

Allergic Diseases (Egon Bruun, M.D)
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Already in the twenties, the carly Dutch allergy school (Storm van
Leeuwen, Tissot van Patot, and Varckamp) advocated exogen allergens
as the main cause of asthma, and on the basis of the anamnesis, cutancous
diagnostics, provocation tests, elimination procedures and several other

TABLE |

Results of specific hyposensitization in 239 asthmaties, period of observation
612 montks (Bruun, 1945)

Number of o Average duration
patients . of asthma
1
Without symptoms 50 7.0 years
Improved . .} 161 9.1 years
Unchanged , . 27 116 years
Worse .. f 1
Total . 239 patients

exammations we arrived at the conviction that in most cases (probably
all) asthma is an allergic condition, and that in most cases an adeguate
exogen allergen can be demonstrated as the etiological cause.

On purpose it was decided to treat all cases of asthma, whether com-
plicated or not, in which an allergic condition was considered the basic
factor, with specific hyposensitization, and to use this treatment as the
(period of observation: 6—12 months).

Secondly, the same patients and several additional cases (a total of 478)
were reexamined after a period of observation of about three years,
and some of the patients were treated with more than one series of

injections. As might be expected, the good immediate results were not

lasting, and aftar » lanca Af sheaa vanee thn mncmqce-a P N
dropped ce T ' L . Lo
specific .

asthma-therapy, because in a control material Henriksen found a per-
centage of improvement of 52, It seemed, however, as if the results
were improved if the patients were treated with repeated series of
hyposensitization (Table 3), which may indicate that by a continous
treatment over a period of several years the results might be improved.
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Before this, h , the infl of the psychological factor in asthma-
therapy had to be evaluated. To this purpose placebo examinations
were carried out. For a period of 18 months house dust allergic asth-
matics with odd case record numbers were treated with the specific

TABLE 2
Results of specific hyp iti: in 478 asth period of observation.
J years (E. Henrtksen, 1951)

Number of patieats %
Without symptoms ........ 36 7.5%
Almost without symptoms 38 sty 79 ‘/:g = 398%
Tmproved ... . 212 J*© 444

108 26

51 10.6 °/:
33 697
478 patients

TABLE 3

Results of specific hyposensitization in relation to the number of series
of injections (E. Henrksen, 1951)

Number of series Number of patients o
of injections improved %
1 146
2 69
3 38
4 21
5 or more 12
.

extract, and house dust allergic asthmatics with even case record num-
TS were treated with placebo; from table 4 it becomes evident that

» Specific treatment is superior to treatment with placebo. Erik Andersson,
is his studies on the effect of cortisone and AcTH therapy m asthma,
also made placebo expeniments and arrived at the same figure: 4 out
~ of 11 patients, i e. about one third, improved with placebo treatment.
These 1nvestigations demonstrate that when the patients are given
the impression of being under adequate and proper treatment, one third
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will state improvement, indcpendent of what kind of treatment they have
been submitted to. This must be borne in mind whenever a new form
of therapy claims to give results in asthma,

In 28 patients we were able to carry out a kind of double control, as
these 28 were first treated with placebo and then, after a suitable period
of observation—with the specific allergen. From table 5 it appears that

TABLE 4
Control examunations of the specificity of speeific hyposensutization (Bruun, 1949)

Speaific
hyposensitization Placebo treatment | Total
‘Without symptoms 136% L a3 3T%
Improved .. . . 64 2'/: TB2AI% | gp5oq HES3N
Unchanged ... . 189% 549 %1
Worse . 325 BE43% | 1y03 66£53%
Number of patients .. | 95 ’ 89 184
TABLE 5
J T S SO T S A s
. e - . '
Placebo lSpcciﬁc YT
‘Without symptoms. 0 2
Improved .... .. 6; 1% 19 %
Unchanged . . 19 5
Worse.i 3;79% 2%25./'

that 22 out of 28 patients remained uninfluenced by placebo treatment,
whereas n the same group of patients only 7 out of 28 did not improve
after specific hyposensitization.

On the basis of Dr. Henriksen’s observations that the results are
mp by rep d series of injections, we started, in 1951, a con-
tinous form of specific hyposensitization, in the way that a continuation
course of the strongest dose—generally 0,7 ml of a 1 ; 100 dilution—
Is given once every second or every third week for three years. After
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three years® treatment the injections are discontinued, and the patients
are kept under observation for a period of another three years. As
mentioned above, this experiment was started in 1951 and, consequently,
has not been finished yet, but on this occasion some preliminary re-

sults can be di d. The definite evaluation must be postponed for
another two years, or maybe even more. A total of about S 600 paueuts
are included in the experiment. To eluci the astt in

each patient 1 have tried to make a graphic illustration, a diagram
for each patient. In a co-ordmate system the average duration of
asthma attacks per month forms the ordinate, and the time of obser-
vation constitutes the abscissus. When, for instance, a patient claims
to have asthma for about one hour every night, the duration of his
attacks is estimated at 30 hours per month. In another case the patient
may state that he suffers from asthma constantly for 2—3 days, in
connection with colds, and that he gets such colds every second month;
in this case too, the monthly duration of asthma will be estimated at
about 30 hours. From these examples it appears that the diagrams
cannot give information about the type of asthma, but it can give you
a rough idea of the effect of a long term treatment. On pages 19—28.
such ten diagrams are reproduced. These ten have not been subject
to any selection, they simply represent the ten first of the series. Better

les could be d d, if they were picked out of the material,
but it seems more suitable for the purpose to show you these cases
that have not been sclected.

From diagram 1 it will be scen that a patient with a severe bron-
chial asthma of a duration of 11 years can be regulated by specific
hyposensitization. It will be seen too that the first attempts of hyposen-
sitization (in February— April 1944, in September—December 1944, in
June—December 1945, in August 1947—February 1948) resulted n
relatively short periods of relief, but SOO:]CT or rlater she had relapses,

treatment.

‘There is nor eason to go into details with the rest of the dia-
grams, as all necessary information can be obtained from the tables,
but 1t must be mentioned that in one case, diagram 5, the thera-~
peutical result was unsatisfactory. In this case the curve never reached
the bottom-line, i.c. the patient never got free of symptoms. The patient
is 2 baker with allergy to flour, and it seems reasonable to consider
the daily exposure to the specific allergen to be too intense a factor
to obtain a good result with hyposensitization.

As to the intradermal reactions it could be stated that after three
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years of treatment they were definutely weaker than bchrc treatment,
\On the other hand the vital capacity did not seem to be influenced by
hyposensitization.

TABLE 6

Mortality rate in asthmatics, treated with specific hyposensiization, and in
asthmatics otherwise treated

Specific hyposensitization Control material

Malmros & Rydberg, 1944 1 per cent 4 per cent
E. Henrksen, 1951 2.9 per cent 49 per cent
TABLE 7
Rate of invalid pension granted wn specifically treated asth and n asth s

otherwise treated (E. Hentiksen, 1951)

Specific hyposensitization 1.9 per cent

Control matenal ..

6.1 per cent

Besudes the direct effect on the asthmatic conditions, some other factors
must be dealt with, when you want to evaluate the benefits of specific

+ hyp i L It is g ily agreed that about 5 per cent. of asth-
matic patients die from asthma, Of the many statistics, onc of the
Tatest will be quoted: McCracken, from Dr. Williams® Clinic at Cardiff,
in a follow-up of 80 asthmatics over a penod of 10—12 years, found
10 per cent died, 5 per cent from asthma, Already 1n 1944, Malmros &
Rydberg, of Sweden, demonstrated a smaller mortality in specifically
treated asthmatics than in controls. Henriksen made the same obser-
vation (table 6).

In addition, Henriksen found a remarkable difference in the number
of asthmatics, who got an invalide pension, in the control group (6,1
per cent), and in the group of specifically treated patients (1,9 per cent),
see table 7.

Fally, the value of the specific allergic diagnosis without other
treatment besides that of elimination should not be overlooked, but is
not within the scope of to-day’s subject.
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On the basis of these observations we feel it justified to recommend
specific hyposensitization in asthma as a long term treatment. Whether
three years of therapy is necessary, cannot be decided yet; probably a
more individual treatment should be aimed at on the basis of the strength
of the intradermoal reactions. On the basis of our experience it seems

ble to continue the hyp itization untif the cutaneaus reactions
became definitely weaker than before treatment. Although there ate
excc;:tions, the genera.l mlc 3 a cnm:lation between good results and

‘me eﬂ'ect of the spet\ﬁc thesapy stzmds and falls with the ngm

t is not {0 a positive

cutantous reaction; several other factors must be taken into account,
when the aliergic diagnosss 15 established,

Faitures in specific hyposensitization are dug 1o a wrong diagnosis
~false reactions, unspecific reacuons, etc—or due 1o a neglect of a
specific cause, which should be removed from the patient’s enviroament.

At Jast it must be emph: d that specific caugot cure the
comph:mxans of asthma, neither b hiti: ph
nor sinusitis. Too often the allergist is blamed bccause of poar results in
conditions that have nothing to do with allergy. Therefore, we must try
10 get the patients to as early as possible, before
chronic complications have dewloped
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FAILURE OF SPECIFIC DESENSITIZATION IN THE
TREATMENT OF BRONCHIAL ASTHMA

by
P. J. VAN DER WERFF

The causal-actiological treatment of bronchial asthma should be based
on:

a) Systematic examinations, made to detect the determinants, which
differ markedly in each individual case: allergic factors, endocrine
disturbances, focal infections, ete.,

b) if possible, the climination of these factors,

¢) and as regards the allergic factors, especially air-borne allergens,
hypo- or desensitization, 1as avoidance of the inhalants is not always
possible for practical and/or social reasons.

Valuable though it may be, this mcthod does not always yield bene-
ficial results 3 32,

These failures are due to various causes:

1) The incorrect selection of allergens, owing to inaccurate or in-
complete investigations and tests for air-borne substances and foods,
which might be a possible cause of allergy 1n the patient concerned,
will a priori result 1n the failure of specific desensitization.

As regards the house dust problem, it may be stated that preparation
of an extract from dust obtained from the house of the patient, com-
bined with examination of the dust samples for the presence of fungi,
1s essential in cases in which skin tests for allergy with standard house
dust extracts are negative and the history of the patient suggests hyper-
sensitiveness to dust, Utterly unexpected and unusual associations of
fungi were observed 1n some exceptional cases (f.i.: Aleurisma Guillier-
mondi Gngoraki, Absida ramosa (Lindt) Lendner, Botryosporium
longibrachiatum Oud., or: Thiclariopsts paradoxa (de Seynes) v.
Hohn., Acrospeira levis Wlltsh) We use the fine dust gathered from
mante]pxeces, furniture, etc., in preparing house dust extracts, rather
than the coarse dust collected by the Among other
things, the latter often contains ammal haus and coarse particles
of street refuse, substances apt to cause a marked non-specific secondary
reaction, which may lead us into error in evaluating the results of skin
tests for allergy, both those of the first skin test and those of the sub-
sequent tests during desensttization.

The chief factors, which have to be especially taken into account in
the Netherlands—if we wish to avoird omissions in examining patients
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for allergens are: house dust; moulds; pollens; old kapok, bed-feathers,
sea-weed, waste wool, oat-husks, dried ferns and Alp-grass for stuffing
mattresses, pillows and upholstered furniture; mites; haystack and
cornstack dust; animal dander; foods. We found no demonstrable
allergy in about 6 per cent of the cases.

As regards occupations and trades, it may be stated in general that
the most frequent and severe cases of asthma, may be anticipated where-
ever vegetable or animal substances are used in industry and the mucro-
flora of spoilage fungl with fau—ly constant associations, specific of each
of these substances, is present. 32

2) Incorrect indications will inevitably result in disappointments, We
shall briefly review some of the principal clinical pictures:

a) Detalled exarmnatmn ci‘ the sputum and X-raying are essential 1
in patients with asthma showing

symptoms of bronchltls e

Specxﬁc desensmzatmn may be naturally be expected to be succesful in:

! bronclutis, as it actually 1s a chronic asthma
of a]lerglc origin, marked by the production of a visctd, mucous, occa-
sionally foamy sputum, which always contans a large number of
eosinophuls, whether or not accompanied by acute attacks of asthma.

Failures are bound to occur, when by an unsufficrently detailed
examination specific fungus desensitization cure is admimstered n cases
of bronchial asthma, secondary to mycosis or thrush of the bronchi and
lungs. 2 3 The nternal source of allergens should be destroyed by
medical or surgical treatment 1 these cases, irrespective of whether an
active inflammation is involved or a silent growth of fungi has occurred
in the respiratory tract.

There is a chance of failure when the wrong time has been chosen to
start desensitization, viz. in cases of chromic asthmatic condition with
secondary infections by bac!eﬂa ‘These cases usually show mﬁammauons
caused by H;
aureus, Neissertae or combinations of these bacteria. 25

With a few exceptions, the asthma was either seen to remain un-
changed or even to show frequent signs of aggravation in these patents,
when antibiotics were admimstered prior fo anti-allergic treatment. 213

The cause of this phenomenon continues to be cbscure.

Specific desensitization has no effect on possible bronchiectasis asso-
ciated with asthma, a frequent ccmphcauon

b) Once a sub has developed, possibly panied
by cor pulmonale, desensitization wall not result in its dxsappeamnce
This treatment will only be of use when the condition is associated
with attacks of allergic asthma In our experience there 15 a considerable

- chance of general systemic reactions in these cases; we don’t know why!

3
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All this implies that complications should be prevented if possible
by early anti-allergic treatment, preferably as carly as the stage of vaso-
motor rhinitis, which so often precedes bronchial asthma.

3) The incorrect use andor too short a duration of specific desensiti-
zation is conducive to faitures.

The usual method, viz. the sub injection of i ing doses,
whether or not under the protection of adrenaline, sympatol, anti-

i inics, ACTH prol and cortisone, may rapidly induce a
state of hyposensitiveness 1n various cases of asthma with ‘rush-desen-
sitizing therapy'. ® This treatment 1s especially useful in preventing
relapses following the return of the patient to his home surroundings
after hospitalization No sati y results will be obtained however,
unless treatment with 2— 3 weekly injections 1s continued for at least six
months; another eighteen months, during which maintenance doses are
gwven at increasmgly long intervals, bemng required to obtain results
positive both from the serological and climcal point of view.

This 15 especially true of patents allergic to seasonal moulds and
individuals engaged 1n particular trades and occupations, such as far-
ming, the baking trade, flour mills or the textle, wood and leather
industries.

In our experience this only apphes to air-borne allergens.

For we have never observed tangible results, ob d by sut u:
injections against foods

Ocecasional treatment with sheptophylaxis or prol i habi
or d itizing by oral ad ion of gradually ing doscs 2
# 13 did indeed result in some improvement in scarcely 17 percent of a
group of 260 patients with charactersstic food-allergy in our hospital
On the other hand, psychogenic factors played such an important role
in the notso many cases m which treatment was ‘completely succesful’ that
even the results ot d 1n these subj do not 1y reflect the
true state of thungs. Therefore Willem Kremer, who devoted particular
attention to the problems of food allergy for many years, believed these
methods to be of little use in treatment.

Our own experience has not been sufficient to give an opinion re-
garding the value of spray inhalants ¥? and oral methods in the treat-
ment of inhalance-allergy ** % * and Urbach’s oral propeptane the-
rapy, ® the sublingual, % the intr % and the
methods of admunsstration of allergenic extracts prepared from inhalants
and foods.

Confining ourselves to desensitization against inhalants, the next
cause of failure may be stated to consist in:
¢ 4) errors of dosage. Too small doses, may occur, as all liquid allergenic
extracts decrease 1n allergenic potency, slowly in some cases, rapidly
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in others; among other things, this depends upon the temperature at
which the vaccine is stored and the type of fluid used in preparing
extracts, Recently prepared liquid pollen and fungus allergenc extracts
sometumes show a particularly rapid decrease even in the first days,
Clinically, this involves the danger that the first injections of such a
recently prepared vaccine might give rise to general systemic reactions,
(When desensitization was admunistered in low dosage dunng a rather
long period, this treatment sometimes has yielded excellent resulits),

Apart from the danger of systemic reactions, ¥ in our experience a
failure is most liable to occur when too large doses of the extracts pre-
pared from pollens, moulds and yeasts are adminstered ( cf. p. 40).

When patients are being tested or treated with drugs, regardless of the
method of administration, danger is present.” Special mention should
be made of this drug allergy, which sometimes, e.g. when using pulv.
rad. ipecac. and pulv. fol. digitalis, does, but frequently does not induce
a local wheal in skin tests for allergy. ** Severe systemic reactions may
occur unexpectedly in these cases, as we saw in skin tests with aspirin
and diphantoin, and also observed in the case of a worker employed
at a pharmaceutical factory, who was hypersensitive to neo-arsphen-
amine.

5) Likewise an incorrect evaluation of the results of skin tests for allergy
during desensitization may provide unpleasant surprises. One should
be careful in evaluating the relrabihity of local wheals as a sole test of
the stage of hyposensitiveness or desensitization respectivily. Like
others, % wo frequently observed, that an initial increase of the local
reaction 1n the early stage of was followed bya
accompanied by 2 progressive improvement of the clinical symptoms
of allergy. Undoubtedly this was not true in all cases In that event the
skin reactions continued unchanged or disappeared entirely, regardless
of the result of treatment, 16 4 18, 1

. Thus some cases showed an 1mprovement without skin tests differing
significantly from the initial Teactions, whereas the positive skin reac-
tions even decreased or disappeared 1n others, which had to be defined
as failures from the clinical point of view. The statement that one should
be careful in increasing the dosage in the case of a markedly strong
skun-reaction continues to apply in clinical cases. One should be double
carefl'xl in the event of none, only a slight or a delayed reaction.

It is virtually impossible in practice to determine the quantity of
circulating serum reagins and possibly that of blocking antibodies at
regular intervals. In addition the latter are not always produced, not
even when large doses can be tolerated. This is true e g, in the case of
house dust and in that of the lignase- and cytase-producing fungus
Trichoderma viride Pers, ex Fr., as I was able to observe personally.
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When the vanations in the results of the skin tests for allergy made
to verily the effect of treatment during desensitization are studicd in
the light of current serological knowledge, they will after all be under-
standable to a considerable extent.

Without wishing to minimize the work of other investigators in this
field, attention may be drawn to certamn milestones: the introduction
of specific d ion in human dicine (F' Noon, 1911);
the demonstration for the first ume of inhibitors in the blood of asth-
matic patients with fungus, feather and cat’s hair allergy (Storm van
Lecuwen and Kremer, 1927, Kremer, 1932); the rediscovery of these
intubitors 1n the blood of patients with hay fever (Cookec.s., 1935);
the determination of the nature and point of action of antibodies in-
hibiting the reaction (Van Dishoeck cs, 1942).

In the opinion of Van Dishoeck,—and we are 1n complete agreement
with this view—, the decrease of the sessile tissue reagins and an increase
of crrculaung reagtns (state of hyposensitiveness) 1s followed by the
actual desensitization caused by the blocking antibodies, which as he
showed, act upon the reagins and which he therefore called ‘antireagins’.
6 eb

It 15 concervable, that in some cases of failure there may be a likelihood
of a compensation situation occurring 1n an occasionatly permanent
intermediate stage between the increase in reagins and the production
of antireagns, including the possibility of other, so far unidentified,
factors.

6) Accordingly, excluding other causal determunants, there are a
number of patieats, who are unable to acquure a state of hyposensitiveness
or desensitization In these cases there was a certain tolerance to the
allergens. Thts was shown even by adequate large dosage of allergens,

t ly admuni d, although the air-borne allergens were not
in the exp and inhal -provocative tests and hikewise
no definite improvement subjectivally and chinically resulted.

T) Moreover, there are patients, who, by causes hitherto unknown,
have an intolerance to the allergens mvolved, even when treated with
extremely small doses and with protective drugs

Despite all our precautions taken in asthmatic patients with inhalance
algergy, symptoms persist in at least one-third of the total number
Pyl r At . . .

. . R
an : : .
Failures hardly ever occur in animal experiments, although individual
and generic quantitative variations may be observed.

There are much more doubtful factors n men, however, so that the
risk of a large number of failures must be taken into account.
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The realization and study of these failures are of particular impor-
tance, as they may possibly put us on the track .of the ot'her causal
factors which in addition to sensitization play a role in bronchial asthma.

SUMMARY

The causes of failure in treatment of bronchial asthma by speafic
desensitization are reviewed.
Failures may be due to:

the incorrect choice of allergens,
incorrect indications,
- use of an incorrect method of specific desensitization,
incorrect evaluation of the results of skin tests for allergy,
inability of the patient to acquire a state of hyposensitiveness or
desensitization,
intolerance to the allergens involved.
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DISCUSSION

SOME PROBLEMS CONCERNING THE RESULTS OF
TREATMENT WITH SPECIFIC HYPOSENSITIZATION

by
HELGE COLLDAHL

Three factors are of special jmportance in the treatment of asthma apart from the
attacks They are specific hypersensitivity, bronchial infection and focal infectuous
processes

It 13 very impottant to stress, when judging the result of asthmatic treatment,
that the asthmatic troubles i a special case are often caused by multiple factors
and that the result of the treatment depends upon how unportaat factors could
‘be more or less eliminated by the treatment.

The effect of specific hyposeasitization must therefore be dep?nd.ent‘upon tb?

[}
N o .
therefore think 1t 15 of extreme value to 1nvestigate by the help of provocation
tests and 50 on as to how wnportant the spectfic cause is m a special case.

In a senes of 387 asthmatic patients investigated 19501953 at the allergy

laboratory of the medical clmic of the University of Lund, Sweden, there was
ion for spectfic hyp i 1 about 25 per cent. (Lund 15 a small
town, most of the patients come from the country around.)

Of the 387 pateents 229 (59 per cent) showed a positive sken test while 158
(41 per cent) showed a megative. 43 per cent of the patients with positive skin
test gave a positive provocation test The best indication for giving spectfic o
hyposensitization 1n our opimon 1s a positive provocation fest

The patients to whom specific treatment was given have also received other
forms of therapy. Of these patients I have had the possibility to follow 53 for
33 years. The spectfic treatment was continued during a long trme, 2—3 years
47 pet cent had no troubles or were very much ymproved, 19 per cent much
improved, 19 per cent improved. In 4 per cent no improvement occurred. In 5.5
per cent it was mpossible to carry out the treatment and 1n 5 5 per cent the
Ppatients declined to complete the treatment.

Thus a result of the combined therapy was obtained in 85 per cent.

1 think nobody can deny the effect of specific hyposensitization in a case where
- - D : - * result

ted as
. . ty . have
been compl 1 , but the imp of the specific factor was ouly
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slight and other factors were of much greater importance. Combined treatment
15 often necessary. For the successful treatment of asthma it is important that as
many different etiologic factors as possible are detected and eliminated or treated.
Of special importance it must be to treat or ehminate the most significant causes.

Many authors have considercd 1t important to have a control material when
judging the results i cases where specific treatment had been gren. Some of
these authors have as control material used cases, where a specific sensitivity
had not been detected Under such circumstances the control material, according
10 my opinton, cannot easily be compared with the group where speaific factors
are of importance. The groups are unlike If one wishes to have a control material
atis o y for such an 2 to choose cases as simlar as possible in
all respects and to treat only every second with specific treatment. This was done
by Bruun 1949, I think that a large ivestigation in that way would be of great
importance.
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SPECIFIC DERSENSIBILIZATION
4
A. W, FRANKLAND

There are very many reasons why when desensitization has been decided upon
the results are not as good as mught be expected 1 should hke to mention one
aspect only and this 15 concerned with the dosage, Quite often and possibly
because of the fear of general reacttons, but also because of the farge number
of njections required, a sufficiently high dose s not reached in the course of
desensitization This was well shown 1n a recent controlled tnal carned out
patients with seasonal hay fever (Frankland, Acta Allerg 1956 1n the press.)

REPLY TO Dk FRANKLAND
&y
P J. VAN DER WERFF

1 wish to thank Dr. F; for his suppl y Our experience
bas indeed also shown that admunistration of 200 small doses may ultimately
result 10 hyposensttiveness In using this method, however, 100 much valuable
fime 13 wss\cd unnecessanly and practice has shown that 1n this event the patient
(or the p imes becomes d without need and too soen.
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When the dosage is too large, the case is quite different:

1) this 1nvolves the tisk of a more or less severe general systemic re:fcu?n and
ness.

It may possibly be worth mentioning that in the past years I treated three
patients who had a shock due to admunistration of too large doses; this imme-
drately resulted 1n a state of hyposensitiveness m two of these patients; the third
had become intolerant, however, as was shown by administration of the weakest
dilutions.

Case 1. Miss C F., aged 22, a seamstress, hardly able to work as a result of severe
PONRITRER TP S A PP o s L ee

nor inhalation tests with standard house dust or other fungt had been positive}
The responses in the positive skin tests were markedly strong; the 4th mjection
given 1n the course of desensitization was seen to result m a local reaction meas-
urng 2 by 3 cm, and mild symptoms of vasometor rhumtis. The fifth mjection
resulted 1u 2 severe dysproea, appeating within 2 few minutes, and a state of
shock, which persssted for 3 hours " skin tests and lation tests
were negative, even when doses were d. Since that time
she has had no further attacks of asthma. Follow-up 5 years.

Case 2 Mr W. den H., aged 41, an electrician, affected with very severe asthma,
which had rendered him vnfit for work for 6 months past. The patient showed a
PRSPt A -

arelrad b amnman b < pmnan bn don o 4ot am
mucosa, the sixth injection, however, gave nise to a very severe shock. The patient
subsequently continued entirely free of symptoms for well over one year and
six months The symp then gradually agamn, an imp: bemg
obtained by a prolonged course of desensitization in Jow dosage.

Case 3. 1. H., aged 17, employed at an old metal, rag and waste-paper store,
affected with severe progressive asthma and vasomotor rhintis Markedly allergic
(b?(\\ lozcally 1o 1 dusts and fung The first two
1njections gave only one -+ local wheal; the third injection of the § per cent vaceine,

in i g doses, tesulted thimus,

T SN

vaceme resulted 1 continued attacks of severe dyspnoea, persisting for 2 days

Three injections of a placebo failed to elicit any response, but administration
of 2 1:100 dilution was followed by shock, marked by general distress, severe
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dyspnoea and a brief collapse. A placebo was given for a few weeks, [ollowed. by
admunstration of a 1 : 100,000 dilution, resulting in a marked local rca:u'on,
mld dyspnoea 1n the evening and a mild degree of vasomotor rhinitis appearing
the next day

1 previously reported the case of a patient with hay fever, who iniu'all): showed
marked local reactions, 1 view of which fact great caution was used in desen-
sitization. In the third year the local reactions had diminished and the doses
were increased somewhat more rapidly, which tnexpectedly resulted in a very
severe state of shock. The first subsequent injections gave nise to local reactions,
which were as marked as they had been at the beginning of desensitization cure.

SPECIFIC TREATMENT OF ASTHMA
by
R. ALEVANY-VALL
The treatment by pollen 15 quute efficient at the first stages of the pathologic

condition, these stages are counted by seasonal years when only conjunctivitis
Ut SRR AR . Y, -

' J
evident shinitis may remain present, in spite of specific treatment.

E T AU V45 S < O U SO
has been followed.

Patients sensiive to Platanes (Plutanus onentalis) suffer from rhinitis and
asthma, 1mp by the although, g tly, not quite so much, as is
the case with those sensitive to gramineous plants; this occurs also in those sen-
sitive to “Parietaria officinalis’, of which many cases may be seen on the Meduter-
ranean Coast; this depends on the larger diffusion of pollen m the local ambient
arr of the patient, m proportion to neighbourtng plants When there is a large
quantity of pollen present, the treatment may even give opposite effects.

‘We admunister injections on alternate days, or one cvery week or (wo weehs
per tenth parts of 100—10,000 units, this specificity is the clearest and most
evident of all allergic affections. Cutaneous reacttons remain positive even out
of season — these reactions, to certain pollens, will recur even years afterward
n patients without any ensis or very shghtly affected (Parietana),

Those sensitive 1o Chenopodivm Album respond very well to the treatment.
We found this pollen not only at the begianimg of autumn, but also in summer,
spring and even in winter.

We have not seen pollic cnises only appeaning during the night; we have
seen, however, night-crises 1n patients suffering from daily cnses; we have seen

hardly any pollen 1 the house of the patients, and found Iittle at night on the
shdes,
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We saw cases sensitive 1o the pollens of Cosmos, Aster, Gladiolas, Daisies, etc.
in flonists, showing large cutaneous reactions and even focal reactions by simple
scanficatron, with pollen above them We do not advise a desensitizing treatment
for these patients lving in contact with these plants and whose crises begin
already in June.

Those sensitive to both pollen and dust when the latter ts widespread in the
ambient air of the pateent, but only in months of intenstve pollen-formation,
specially in Parietaria (April~ May or May—June) must be treated only with
pollen, not with dust; when these two months have passed, the dust does not
act any more, although pollinic crises may occur, less mtensively, on account
of there being less pollen.

We have not often seen patients sensitive to hairs; these always improve under
treatment, provided that the ambient air is not too full of hatrs. In our service

of Allergy in the Medical School, the sef of vanious flour-protetn was
obtained {proteose, globuline, ghadmne and wheat glutenime; alse albunun and
rye-globuline) whuch have beenad d as and P means,

for asthmatic bakers; we have even obtained ps:udopodxc reactions 1n them;
in general, proteose and globuline were those substances which reacted most
but the therapeutic results were relatively poor.

ASTHMA AND RHINITIS CAUSED BY FUNGI
by
R ALEMANY-VALL

The may be limtted ively to fungy, or be a concomutant of other
forms of senstivity.

extracts of the fungt which had reacted on the skin, and’ these injections give
good results, The cures must be repeated sufficiently. The case of the patent 1s
clear: nasal reactions may be stimulated by contact with the respective fungus;
there always are nasal eosinophtles,

2) Sensivity to both Jungr and dust: 1 persons living i buildings, housing
cereals, stores; ete, The desensitization with fungi and, at times, with dust 15
£00d; the treatment must be frequently Tepeated.

3) Sensitivity to fungr and flour m bakers: The treatment 15 bad and may even
produce opposite effects; 1t is necesary that the patient should be removed
Decause some of them cannot remain even a few hours in these surroundings; we
have always found there Mucor, Pemsedhus, etc. If penicillin 15 administered by
Imjection, mtenstve asthmatic cnsis may occur — aithough not pecessanly, nor
always — and we have seen one with a subcutancotts emphysema.

4) Sensitivity to fungi in patients with bronchins infections and asthma- These
conditions do not respond to treatments with fungus-extracts, but yield to
bactenal vaccines; upon the ad of pentcitim
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reactions may still occur, but they will fast disappear. Skin reactions to fungi
and bacteria may disappear in chimates of high altitude and reappear or even
develop 1nto asthmatic cnises, when the patients go to lower places with a more
damp climate than they were accustomed to.

5) Sensitivity to fungl in patients who exhubit small fibrous-pulmonary lesions

with normal blood and general well-being; an intensive and repeated
asthma, even without nitial rhimtis, The is improved by the admini
tration of fi tracts, and similar products. When the patient feaves

the damp chimate, his asthma quickly disappears.

6) Sensitwvity to fungl and dust in patients, with small and reduced fibrous lesions:
a clear case of rlumitis and asthma 1n damp houses with wvisible moisture on the
paper of the walls, although we did not always find fungi on these walls. It
will be necessary for the patient to change his lving quarters, because, if not,
unpleasant — and even fatal — consequences may follow. If the patient goes
10 ive 1n well-arred, sunny houses with commurucation with free air, the asthma
will quickly disappear.

Para-allergic reactions will often occur.

-~ F S e,
patients cannot live 1n certam chimates d damp, although
there are no skin-reactions to fungi. These patients will improve, when they live
in temperate semi-altitudinal climates in dry places, protected from winds. Treat-
ment with fungt will give no results.

Indamp climates where hurmidity collects on account of local geographic conditions
there will always be a higher percentage of asthmatic patients whose conditron
is due to fungy, than in those in which there are open spaces and frequent winds.

In country houses, sufliciently far from stores of gran, etc. even if Mucor,
Pemeitlium, Alternana, ete. may be found, their proportion will by far not be the
same, as those of rooms in city dwellings. Fungt are 10 g and
stores, etc. We have even found themt in operating rooms of modemn hospitals.

H. 1. TEN CATE
Speaific hyp i is a prolonged and expenst It seems only
justified to wnhalant allergens which cannot sufficiently be elimunated like pollens,
mould spores, house dust antigen and sometimes occupational allergens, like
<ow hair and hay dust with farmers. The results are often excellent, especally
with pollens and mould spores but some patients expertence only partal or no
benefit at all. Before undertaking thus treatment one should be quite sure of the
existence of bronchial sensitizatton to the allergens chosen for desenstization.
If the history corraborates the positive skin test, evidence of bronchral sensiti-
zation exists.
« A positive skin reaction not confirmed by the history needs further investigation
before starting hyposensitization treatment.
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A simple method to demonstrate bronchial sensitwvity to inhaled allergens
consists of inhalation of aerosolized allergenic extracts The effect can be demon-
strated by recording the vital capacity before the procedure and several times
afterwards at 4 munutes intervals

We obtaned the following results on asthmatics when the history was not
considered:

fabalation results Percentage

Number of pat Skin test

Posiive | Negatve | Positve | Negatwve

249 Strongly pos 147 102 59 41
183 Mudly pos. 65 118 35,5 64,5
[ Negatve [ 13 0 100
When the history regarding specific was id on patients
with positive skin tests the following results were obtatned:
Inhalation results Percentage
Number of pat. Results of
with pos skin tests history
Positive | Negateve | Posiwve | Negative
143 Positive 107 36 75 25
83 Doubtful 38 45 46 54
177 Negative 39 138 22 78




HOUSE DUST ALLERGEN(S) AND
HYPOSENSITIZATION

by
KATE MAUNSELL

1. HOUSE DUST ALLERGEN(S)

The pattern of bronchial asthma is consmmly changing, owing to
phases in the degree of sensitivity of the individual and to envir

changes due to season and region or such irregular events as floods,
bombings and upheavals m dznly life. The composition of house dust
reflects these envi and is therefore, 1n part, responsibl

for the changing pattern of asthma,

The matenial from which house dust is dernived may be of intramural
or extramural origin, but house dust is not more dirt, a dead mass of
mert matenial. It swarms with living organisms, from 10,000 to several
rmllions spores of fungi can be found 1 one gramme of dust, the number
of bacteria is equally large and mites, too, may Live in house dust. All
these micro-organisms either act as specific allergens themselves or, by
virtue of theirr enzymes, break down complex organic matter into
simpler compounds, thus making or modifying house dust allergens.

The materials which are broken down derive from building and
furnishing materials of amal and plant ongin, such as horse hair
(used not only for upholstery, but also for ceilings in old houses), glue
(the main component of swzes), feathers, cotton, wood and so on.
House dust further contains scales from man, animals and insects, and
particles blown indoors or carried 1n on shoes or garments, such as
plant debris, pollen and plant debris, pollen and soul, and also particles
of ash, carbon and tarry matter, due to atmospheric pollution by fires.
Such is the conglomerate of house dust and several hypothesis are
possible as to the onigin of the house dust allergen(s).

1) House dust allergen(s) may be regarded as mixtures of specific
allergen(s) dertving from these matenals, either in their natural state
or after being processed by industry.

2) In addition to this mixture there may be also one common sub-
stance which occurs during the phase of the breaking down of organic
materials from different sources

Standardization
The Iack of a good method of standardization is the major difficulty
both 1n comparing samples of house dust and in estimating fractions
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from any one single sample Rockwell et al (1947) found no correlation

between the skin-reacting substances and total nitrogen or phospho-

tungstic-acid precipitating nitrogen. Other authors have confirmed this.

Woodk (1954) ded the Gel-di hmque. However,

the method of skin-testing 1s still used in analyzing the potency of house
1 The i

dust, although 1t lacks the precision ial in h
of accuracy possible is obtained by intradermal skin-titrations and

deter ofa titre’, This is the reciprocal of the lowest

, dilution of any one extract to give a positive reaction, Every fraction

1

4

’

15 tested against a standard fraction and a ratio established between the
two. The ratto of both threshold-titres is referred to as test-index. It
vartes in different individuals to some extent. Each sample was therefore
tested on at least four dust-sensitive individuals and the mean of the 4
test-index figures obtained.

House dust from different houses

It may be that the potency of house dust is influenced by the degree of
humudity of the houses concerned, and this again may depend on the
soil on which the houses stand. Such a possibiity was suggested by
Vallery-Radot (1949) who observed the frequency of housedust allergy
in persons living in houses built along the banks of the Sewne. Harsh
(1952) noted that m the damp coastal areas of San Diego, California,
with a relative humidity averaging 75 per cent, the number of patients suf-
feringfromrespiratory allergy to house dust was high.In contradistinction,
1n an extremely dry inland area, below sea level, with an abundant crop
of pollen, the main allergy was rep by pollen ivity. He
‘behieved that humidity rendered house dust and possibly other inhalant
allergens more allergenic. In London, which is built mamnly on clay so1l,
the onset of house dust allergy occurred more frequently in persons
lving in houses built on a refatively low level near waterways (Maunsell,
1952) 1, Ordman, (1952,1955) drew attention to the fact that m South
Africa, 1n resprratory allergy of the perennial type (which included
house dust allergy but excluded pollen allergy) 2 combination of high
atmospheric temperature and high relative humidity i constantly
narrow range seemed to be the significant climate factor. Further
pursuing thts question I obtained house-dust from different parts of
England, all collected in September 1954, A wide variation in potency
was shown, confirming the results of Rockwell et al. (1947) The strongest
sample, No. 39, of the present senes came from an extremely damp
London house, with cracked walls, and damaged dampcourse, built on
a slopmng clay soll. The average test-index of the crude dust antigen

1 Confirmation of this bservatson came from Milan (Fior and Teses, 1955).
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No. 39 was 250, whercas the test-index of dust from well preserved
houses in different parts of England ranged only from 2—30.

Sample 39 and 8 other samples have been cxamined for their mould
content by Mr. R. R. Davics, and preliminary results showed that the
total colonies of moulds grown per gramme of house dust on malt agar
varied widely. Sample 39 yielded 23,200,000 colonics of Penicillium,
whereas the 8 samples from drier houses in various parts of England
yielded only from 60,000 to 1,100,000 colonies of Penicillium (R. R.
Davies, 1955). This result indicated that conditions favouring the growth
of Pemcillium favoured also the development of the dust allergens.
No evidence, however, has been obtained for regarding the Penicillium
allergen as sdentical with the house dust allergen.

Fractionation

In order to learn more about the active particles of housedust fractiona-

tion of single samples 1s essential.
Mech e !

p the finer from the coarser particles
of house dust. As a result of gravity the smaller, light particles float
1n the air a constderable time before reaching the ground. According

TABLE 1
Rate of full of spherical particles of umt density in air at 20 degrees C. and one
atmosphere pressure

Reactwvity Drameter microns Termrnal velocity em fsec.
02 0000225
03 00042
a5 00010
1 00035
2 00128
Strong . .. ... 3 00275
5 0078
10 030
20 12
30 27
50 72
100 25
200 70
Weak. . 300 15
500 200
1000 385

from C N Davies (1954)
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10 Stokes® faw particles of one micron diameter fall at the rate of only
0.0035 em. per second, whereas particles of about fifty microns diameter
fall at the rate of 7.2 om per second, Unfortunately, the smaller particles
which float longer in the sir and are therefore inhaled for a longer
pcnod are far more active thaa the larger ones. This was shawn by
passing house dust through a sieve with 2 mesh of 76 microns diameter
Extracts from the fraction passing the sieve produced much stronger
skin-reactions than fractions from the extracts retained by the sieve.
The particutate matter can also be graded into sizes by allowing the
particies o settle in chloroform or benzene, the heavier particles settling
more quickly. Again it was found that the hghter particles gave the
stronger reactions. (Table I}

Biochemical fractionation of house dust antigen is based first on the
adsorption of the alergen of house dust by suitable adsorbents, secondly
on the retention of the active molecules by dialysing membranes and
thurdly on their precipuitation by acetone. These properties have been
made vse of in the vatious methods of fractionaton, The method
described by Rimington ¢t al. (1947, 1952} followed the process outlined
by Sutherland (1942) and carried it some stages further. House dust
was soaked with dilute ammoniz and the extracts treated with sodram
benzoate (20 grammies to 1 ltre). The addition of hiydrochione acid
{one part concentrated acid to five parts of water) produced a precipitate
of benzoic acid which adsorbed the active material, This was filtered of
and the benzoic acid was dissolved by the action of acetone. The dark
material which was Jeft as & precipitate could be dissolved in water and
preapitated with aqueons acetone (25 to 80 per cent). The preciputate
obtamed at this stage was termed ‘standard crude antigen’.

Further punfication was obtained by dialysis against ctric acid, and
the ash-free matenal was again precipitated by acetone. Tius purified
material was highly active, but protem tests were negative 1t contained

6 per cent nitrogen. When this pound was hydrolysed with weak aeid,
the carbohydrates were rapidly broken down and amyno-actds hberated.
Only when sub iat tiberation of ami ids occurred was the bio-

logical activity destroyed. It was concluded that the polypeptide moety
was the essential part of the strucmre of the allergen.
The same type of molecute (p 1des linked with polypep
Has been found in the actwve fractions of fungal cultures, as for mmple
Pencillivm (Stiliwell et al,, 1947} and cotton (Cayton et al,, 1952).
Sampleﬁ of home dust obtamed from a firm of cleaners have been
{Ri et al, 1947). Galactose was
the only sugar oomposmg the polysaccharide portion. Partition chro-
matography to identify the amino-actds appeamxg on hydvolysis re-
vealed the simple monoamino-acids with the exception of fustidine and
4
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lystne. The aromatic amino-acids, such as tyrosinc and phenylalanine,
were mostly absent.

Chromatography has now been carried out also on house dust obtained
from single houses. The results have confirmed in the main the previous
findings. In some samples, however, other sugars—glucose and man-
nosc—appeared, apart from gafactose

Partition chromatography using, however, butanol-acetic acid water
instead of collidine as the second solvent, showed again that glutamic
and astartic acids were present 1n all samples, and that the aromatic

! ids such as phenylalanine and tyrosine were only found 1n a
few samples.

Considering the likelthood of wool and harr fibres being present in
the orignal dust, 1t 1s remarkable that argmnme and cystine were found
in traces only (Rimngton) or else were absent (present series).

Inlubition test

The type of molecule described here resembles the blood group speaific
substances (Morgan and King, 1943) which are in the ussues and
secrettons, such as saliva, of many ammals and of human beings of
group A and B Group spectfic factors mnhibit the agglutination of red
cells by the corresponding sera. It seemed of interest to sce whether
the dust allergens would behave serologically in a way similar to the
group specific factors.

Serial dtluttons of one unit of serum in normal saline were
mixed with one unit of standard crude antigen (10 mgm tn
1 ml of normal saline). Control serial dilutions of one unit
of serum 1n normal saline were mixed with one unit of the
appropriate red cells in a citrate suspension, and kept at 37
degrees centigrade for 30 minutes. The titre was expressed
as the reciprocal of the greatest dilutton of the sera causing
agglutination.

Inhibition of the aBo agglutination by the dust allergen was shown,
although the mhibatory activity was of a lower order than that shown
by the blood group specific factors (R Sullwell, M 11
1947). Binaghi (1950) confirmed this inhibition of red cell agglutination
by house dust allergen(s) and reported this finding also m the case
of related inhalants, as e.g. cotton and feathers. He believed that there
was a close relationship between the strength of the snhibiting and the
skin-reacting properties of the allergenic solutions.

The consequence of a hypothesis that house dust allergen is related to
blood substances would be hyposensitization of dust allergic patients
with human serum or horse serum. Such hyposensitization with human
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serum was started but was given up onaccount of the danger of homo-
logous serum jaundice (Maunsell 1944). Horse seruminjections appeared
too dangerous. Therefore the less harmful house dust is still chosen for
hyposensitisation.

. HYPOSENSITIZATION
In hyposensitization either extracts of house dust (Bencard) or crude
dust antigen (Domogen, Duncan) was given. In the case of Domogen
heat sterilisation was carrted out as it had been shown that heating up
to 100 degrees C. on three successive days did not destroy the skin-
reacting properties There are certain advantages in the choice of house
dust for immunization. Even if the hypothesis of a common dust antigen
is not accepted, there 15 good reason to expect that such an extract will
desensifise against feathers, horse-hair, moulds and so on. The risks
s0 often evident in pollen immunization are practically non-existent in
dust immumzation. Local reactions occur and may be painful, but
usually the infiltration dies down after one or two days. Attacks of
bronchial asthma are rare, much rarer than after injections of bacterial
vaccines
. t e “* ¢ lines generally accepted
1 ' over a period of 2 years.
i 0.1 ml (dilution: lgm in
1000 mb), injections being increased by 0.1 ml up to 1 ml, followed
by 1 ml as maintenance doses at longer intervals up to 1—2 years.
. Ip cases treated, the skin reactions decreased and often became
negative. Not always, however, did a negative skin reaction mean
freedom from auacks

. A blocking antib d d during tr It was, however,
much wcaker than the blockmg pollen anttbody occurring during
h ion. The isms of the two seem to

differ. It may be that the main effect of dust hyposensitization is ad-
sorption of the comparitively small molecule of the dust antigen to the
larger le of the globuli L After some time the allergen
may be freed again. This would explain the short duration of the
protection.

70 per cent of cases treated enjoyed marked improvement during their
treatment, and half of them for many years later. The others relapsed when
treatment had subsided. In evaluating results 1t should be borne in rmnd
that the dust-sensitive patient with asthma is also prone to infections and
their adverse effects on the asthmatic subject, and to emotional stimuli.
Hyposensitization with dust, if successful, controls only one side of the
whole syndrome.

In some cases it is possible to obtain better results from mixtures of
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dusts with moulds or with weak bacterial ines, and such bi

must be decided in connection with the patient’s his\ory In other cases it
may be better to use a special source of dust, again depending on the
history. In all cases, however, treatment should be combined with pre-
cautions and patients should realize the nisk of inhaling air strongly
polluted by house dust.

SUMMARY

The potency of house dust varies in different houses. The strongest
sample came from an exceedingly damp house, and had an excessively
high content of Penicillium spores.

Mechanical fractionation of house dust showed that the finer particles,
which float longer i in thc air, were more active than the coarser.

Bioch 1 fr iond d that the active molecule con-
sisted of a lmkage of polypeptides with polysaccharides and that the
activity resided in the polypeptide moiety.

Chromatography showed that the polypeptides consisted mainly of
the simpler monoamino-actds and the carbohydrates manly of galactose.

The type of molecule resembled the blood group specific substances.

The skin-reacting properties of the crude dust antigen(s) were not
decreased by heating to 100 degrees C for thirty minutes,

70 per cent of cases found relief by hyposensitization with house dust
extracts.

Hyposensitization should be carried out over a period of several
years, and the best results may be obtained with house dust from a
highly active source.
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DISCUSSION

DESENSITIZING TREATMENT WITH DUST
by
R. ALEMANY-VALL

We used, for purpose of the ordinary 1 dust and that obtained
from cleaming on we used, h 1
the dust collected 1n the house of the p:mcm humself, especially in s bedroom.
We gave fo the patient one or two injsctions per week, we never left him for 12
days without an wmjection The mjccnons were diluted at the beginning, and more
concentrated afterward. I the pted round the beg the
trouble will recur, it does not happen, howcwer, after five or six months. The
doses must be progressive and injected tn different places; the same dosts, repeated,
cannot produce a cutaneous reaction, but exercise a good influence. The reactions
usually diminish

Rhunorthea 1s usually the first to dimunish and disappear; sneezsng will lasta
Iittle Tonger and will not come 1n fits, but 1solated and divided during the day;
the most. permanent condition will be nasal obstruction.

Skin of

type, will give trouble to
the patient, but may wmprove very lmnsuonly As results of the dust-injections,
intercutaneous nodes may rarely somettmes appear; they will have a clearly
defined tendency to suppuration without fever or malaise; on the contrary, they
exercise a beneficial influence on the illness, because the rhinorrhea and asthma
disappear mn a few weeks We have seen the mflammatory nodes 1n ordinary
asthmatic patients after intradermuc mjections of microbral vaccines, with a good
ultenior effect on the illness. Thcu biopsy zmd mucroscopte exarnination (Dr.
Albantara) s to see disp phile cells together with neutro-
phile lcucocylcs having a tendency to suppuration.

We have scattered the dust of these bedrooms i media for fungt both in
general and banal, and they did not produce any reaction on the patient’s skin.
We used aqueous extracts or these extracts already concentrated 1n vacuum or
those resulting from the evaporation by electric fan n colodion thimbles; they
were dialyzed with cellophane paper. The portion called *proteinic® was separated
from the hydrocarbonated, exposing the watery extract to the action of a hydro-
choric solution in boiling for 3 hours, on different days.

Other extracts had been exposed to a temperature of 55°—60° C during one
hour, and others even to 95° C for several hours, the extract has kept, in both
cases, 1ts reactionary activity on the skin. We have sometimes obtained a positive
skin reaction both with the iqud which went through the cellophane and the
one that did not. We finally used, for the extracts, Sestz’s filter, with good skin
reaction on the patient. We proceeded with 2 pH of 7,5—8.

Although the mtrogen value (index) does not show with absolute certainty
the value of the extract, our chemust from the Medical School had determined
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the total nitrogen and proterc nitrogen by means of phosphotungstic acid; there
was, as anaverage, 1.241 mgm. total nitrogen and 0 0560 mgm. proteic utrogen per
€. 1 the dust found n the rooms of the patient.

The standard dust of an industry working for the cleaning of rugs and mats
inBarcelona contained 0 2800 mgm total mtrogen and 0 0420 mgm. proteicmtrogen
perce

H. J. TEN CATE

Allergy to the house dust antigen is one of the main causes of asthmatic and rhimitis
attacks in the M lands 112 out of 152 d at the G
Untversity Chinic for Internal Med: (Chest dep ) positive
skin reactions to allergens, 100 out of them to house dust extract.

35 normal persons out of 106 normal controls demonstrated posittve skin
tests, 24 to house dust extract

91 asthmatics out of 169 asthmatic patients with a strongly positive skin test to
house dust extract demonstrated a posttive 1ahalation reaction to an aerosol of
house dust extract, which was inhaled, (54 per cent).

25 patients out of 70 patents with muldly positive skin tests to house dust
extract reacted positively after inhalation of the house dust extract, (36 per cent).

In order to d the 1 during
hyposensitization to house dust two hospllahzed asthmatic patients were fre-
quently exposed to house dust aerosol They received daily house dust extract
mjections 1 increasing amounts. Blocking antibodies according to the techmic
of Kate Maunsell could be demonstrated.

House dust House dust | Decrease
Pat Date {extractmmgm | Vit cap |extractinmgm [ Vit cap Blocking Antib
subeutaneous aerosolized %
V-R 83/ [ 2150 30 20 Blocking ndex 0
1952
1978 15 2500 36 9
29/8 42,5 2250 45 38
“109 1087,5 2525 75 50 Blocking 1ndex 2
V-V. 6/8/52 0 2600 18 81 Blocking 1ndex 0
16/8 1,65 3350 9 [
19/8 34 3300 30 15
2218 25 3300 30 9
3078 91 3450 60 50 Blocking index 2-—4
519 466 3450 0 0
69 Discharged from hosptal
14710 1006 3500 30 12
2511 1606 3450 6 1 (pregnant)
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HOUSE DUST DESENSIBILIZATION

by
HELGE COLLDAHL

In a sene .
medical ¢ H .t . O L L
positive .= Hallth R
ent food stuffs in 31 per cent and to pollen m 19 per cent

Dust therefore 15 the antigen i the mentioned matenal that gines the highest
percentage of positive skin reactions.

When patients with a positive shan test inhale the antigen, the provocation
tests turned out positisely 1n case of dust 1n 72 per cent, 1n case of pollen in 59
per cent and 10 case of amimal dander 1n 20 per cent.

For two reasons, therefore, dust 15 an extremely important antigen for the
troubles of asthmatic patients 1n Sweden. A positive skin test for dust 1s more
often a sign of hyp ity of chinical imp than a positive skin test
for other antigens

‘When using different dust extracts very different results were obtained both
by skin testing and provocation tests.

The effect of hyposensitization 1s usually very good. Long-time treatment 1s
essenuial. When a strong dust extract {measured by skin titration and provocation
tests) can be prepared from the paticnt’s home, the hyposensitization 1s carnied
out with this extract
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HOUSE DUST DESENSIBILIZATION
by
B SANCHEZ-CUINCA

S PP -

sponding extracts. The number of pattents studied both by myself and my collabo-
21015 | my private office, as well as m our Asthma Insttate from the year 1945,
amounts to 8420, among which 3640 were sensitive to dust. This figure represents
43.2 per cent of the total number of asthmatic patients up to this day. Of them,
1721 had treatment only of dust extract and 1919 were treated with the extract
alternated with an auto-vaccine of the germ or germs cultured from the nasal
secretion. In certain cases also from sputum.

As a rule, desensivilization proved effective and symptomatology gradually
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receded when the doses of the genic active sub; were But the
simultaneous use of a nasal auto-vaccine alternated with the dust extract proved
even more effective. The useful action of the vaccine in these cases may be ascribed
to the elimmation of the nasal allergic episodes of bacternal etiology which add
to those produced by dust, or perhaps because the infectious eptsodes are mn favour
ofa pathog:nenc acnan of lhe dust mcreasmg lhe permcabxhty of lhc mucous

asthma.
5 per cent of our rcspnmwry allergic to dust patients showed resistance to
g their in an increase of symptomatology
after the extract injections. In these cases they have been applied a protective
treatment of Cortisone and ACTH. While desensibilization went on and once a
Ingh dose of allergenic extract was reached, we gradually suppressed the protective
pharmacology, at the same time reducing the extract doses down to a quantity
which bemng effective, could be bome by the patient without any Cortisone

Taking into account the different allergenic nchness of house dust, we have
prepared 3 dfferent types of extracts, convement to the 3 groups 1n which we have
divided our patients:

) Rural or farms house dust, very tich in organic matter, mamly of animal
origin

) Marine or sea-side dust, especially rich in spores or fungi.

€) Town or Jarge city house dust, generally rich in those factors giving a par-
ticular character to the two previous ones On a base of reactivity common to the
three extracts, patients sensitive to dust, fluctuate m their reactions to them,
according to their urban, rural or sea-side condmon and we have taken advantage
of these differences in their skin reactions to prescnibe the corresponding extract
treatment.

Speaific desensibrlization is necessanly long. After two years of applyng the
maximum dose (1 ¢, of 4 per cent extract) we still contmnue giving a monthly
injection of that dose for another year and even longer.

‘When dcsensnhmnon 1s effective, the cutaneous activity dinumshes, which
shows in the of p des mn the test; the hyper-
hemuc halo also reduces but a round Iump 15 sull obtained which corresponds to
@ two crosses reaction. In fact, no real desenstbilization 1s obtained, but a process
of hyposensibilization showing a lighter reactivity both of the skin and of the
shockorgan.




BACTERIAL VACCINE THERAPY*
by

A. W, FRANKLAND

There 15 considerable difference 1n opiion as to whether bacterial
vaccines are of use 1n the infective type of asthma and whether any effect
obtaned is specific. An autogenous bacterial vaccine apparently will
give good results to many patients A control trial was carried out to
see whether bacterial vaccines give spectfic help to infective asthmatics.
Patients were selected for the tnal if the asthma was of a predomi-
natingly infective type, and in whoma bactenial vaccine would be expected
to be helpful. The vaccine was made from the organisms found from
culture spectmens of spulum or from a post nasal swab. The organisms

that were d fi were strep virdans or a non-
haemolyuc s!reptococcus when in almost pure culture, any pneumo-
coccus or b fl or Friedlander's bacilus Each patient

recetved the best available standard method of treatment and n addition
recerved a bacterial vaccine or a control fluid. Two doctors took part
1n the trial. One of them believed that an autogenous bacterial vaccine
gave specific help, the other doctor believed that any help obtained
was quite non-specific in effect and that saline would give as good
results A statistician placed the patients either in the vaccine group
or control group by means of random number tables, Each doctor
reviewed his own cases for a year, but not until the end of the trial did he
know whether the patient had received a bacterial vacetne or carbol
saline control.

It was intended that each doctor should follow a hundred cases for
one year. One doctor followed up 89 patients and the other 95 patients.
A system of scoring was used for assessing the final overall result.
There were frequently several types of organisms 1n one vaceine, A
muxed stock vaccine was added to all the autogenous vaccines. The
strength of the vaccine was such that it contained 10 million per ml.
of each of the autogenous strains. The control fiuid was 0.5 per cent
carbol saline

It was found that 54 per cent and 62 per cent (average 58 per cent)
improved on the vaccine, while 51 per cent and 54 per cent (average 52.5
per cent) improved on saline injectrons.

* (This article appeared more fully in the Brish Medical Journal (Oct 13, 1955, p. 941):

Autogenous bacterial vaccines In the treatment of asthma by A W FRANKLAND, W. HOWARD
Huowes and R H Gorwaz )
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The trial showed that when an active interest is taken in an sy et
patient, hall the paticnts for a period of a year will obtsfn faress,
Any result reported that does not show a statistically significers $v7.-
provernent on a figure of 50 per cent relieved, docs not support the vifue of
any allegedly specific treatment, Yt may also be pointed out that m.ly
under the conditions of the experitnent was it shown that there was 1
difference between an autogenous vacane therapy and saline injectinns
in the treatment of asthma. |t may yet be shown that bacterial vacciney
under other conditions, can give spectfic benefit in the treatment of
asthma,

SUMMARY

A controlted trial was carried out in 200 cases of infective asthma,
The patients were kept under observation for one year and given general
supportive symptomatic treatment. It was found that regular injections
of an autogenous bactertat vacane produced no greater benefit to
asthmatic patients than sumlar injections of carbol satne. Over 50
per cent oblained benefit from the treatment.



DISCUSSION
HELGE COLLDAHL

According to the results reported by Dr Frankland one cannot expect any result
from bacterial vacaine treatment

We have administered both stock vaccines and auto-vaccines to patients whose
asthma is worse in connection with infections and we arc under the impression
that troubles after mf are shorter and not so severe
when vaccmne therapy 1s given.

In some few cases asthmatic troubles certainly become worse through vaccine
treatment even I the doses arc very small. [ therefore think it 1s difficult in all
cases to deny a more specific effect from vaccine therapy.

There 1s a group of patients who are dust sensttive but who rarely experience
distress other than 1n connection with infections. I think in these cases the most
essential procedure 1s to give the patients hyposensitization treatment with dust
extracts in order more or less to ehminate the chronic 1rntation in the bronchi
caused by the dust sensiuwity In this way the resistance to infections probably
becomes greater.

W. J. QUARLES VAN UFFORD

I was much impressed by the data suppled by Dr. Frankland, the moreso, asIhad
a much better opinion of vaccmne therapy.

The difficulty in evaluating a method of treatment in bronchial asthma s that
1n actual treatment, erther of the attack itself or of the sequelae of attacks, we ask
ourselves the question as to the pownt at which the drug to be adrunistered will

act, so that we wﬂl be able to dcl:rmme whclh:r. how mpxdly, to wh:n ex(em
IO PSR Y
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speciic form of treatment such as pyrcto(hcrapy, sulphur lhempy, gold therapy,
etc., efe.

Dr. Frankiand has succeeded 1 showing that autovaccine therapy ts not a useful
non-spccnﬁc rorm ot' treatment and also that bac(cm frequently play no or no
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.doses of the vaccines might be admumstered at regular itervals of 514 days
{therefore, this treatment 18 rather a method of mawmtaining immumty) — 1s com-
bined with this form of treatment, increasingly large doses being admunistered
2t about the same intervals, and employed only in those cases m whichat 1s defimte-
ly indicated.

We believe this to be ind in the cases.

a) patients with bronchual asthma, subject to continuous attacks of bronchutis
(increased Esw, large number of peutrophilic leucacytes m the sputum, an X-ray
picture suggesting a large number of infections).

£) patients with bronchial asthma, showing a large number of focal infections,
in whom there app lyisa i p between the ions and the attacks
of asthma

¢) patieats with bronchial asthma, liable to frequent attacks of dyspnoea fol-
lowing colds, bronchitis, etc. (this group often includes children).

d) patients with bronchial asthma, who do not show any intervals free of symp-
toms between attacks, but contmue to cough, expectorate, etc We treat the
secondary bronchitis mn these cases.

€) patsents with bronehial asthma, showing markedly posstive skan tests for one
or several bacterial allergens, whereas no definite focus (the possibility of a locali-
Zation 1n the gall-bladder, tonsils or accessory smuses of the nose beng also
bome in mind) could be detected.

/) patients with p and

In preparing vaccines, preparation of the ordinary autovaccine 1s combined
with that of a stock vaccine, the rule being that another vaccine 1s prepared when
admumistration of the vaceme has fatled to elicit any response or the condition
of the patient remarns ged after has been d for a few
months, Bacteria from the patient himself and ‘stock bacteria’ are used tn pre-
Ppaning the vaccine, which 1s composed n accordance with the positive skin tests

Extremely good results may be anticipated when these indications are observed.
It should be borne in mind, howevet, that forms of asthma due to only one cause
are hardly ever encountered ‘The autovaccine will only be effecte agamst the
bactenal factor. To obtan adequate results, the other factors will often have
1o be treated as well.

B SANCHEZ-CUENCA

We believe to have at prese = - o e
2sthma, Of our 8420 patiens

treated, as basical therapy, Lo

therapy, patients can be classified under four different groups:

a) with a brilliant result, corresponding to those whose stbilapt symptoms
Temut after the first injecti P cease, exp pp and
the patient is for a Jong time in a position sumular to nofmality and many tunes
pormal for the rest of his life, if the treatment has been long enough.

5) good, when the result of the vaccine shows in the evident remission of the

P 8Ys 10 the disapp of p: , g of hi
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secretion, increase of their breathing capacity in repose but with persistency of a
certain stage of dyspnoea, after an effort, disclosing the characteristics of an
asthmatic d)spnoca even reaching the aspect of real asthma if the functional
effort exceeds certain hmits; the functional recovery of these patients can be

estimated at 60— 70 per cent. The d of severe incidental catarrhs
1s a considerable advantage in therr proc:ss
c) muddle, with a shght relief, hardly rer 10-20 per cent

of recovery but with a fatr reduction of sertous bronchial allacks this, anyway,
mmplies a
d) bad, we include 1n (h:s group lhosc mlhout any relief and also those getting
worse after the vaccine therapy.
In our expenence, the first group represents 15 per cent; the second group
45 per cent; the third group 30 per cent and 10 per cent the fourth group

Inthese grades, asa 1answer, very facts are the duration
of the process, the existence of njunes to the bronchal wall, the tendency to
ho-p the and the
g humoral on which a clear immunologic answer

depends.

The composition of the vaccine may be very important to obtain better tolerance
and the best uscful eﬂ'cc! The 1mage in lhe culture phlc \vhnch allo\\s to e\;\luntc

prefer:dl to make tests of the germs through an \ntradermic inection to the patient
and observe the mtensity of the reactions, but i the opposite way, that s, less
quantity of those with a higher reaction and a larger quantity of those with a
lighter reaction, but nesvertheless taking into the composttion of the vaccine all
those under culture on the agar-blood plate We do not consider there is any
reasonable judgernent on which to base the granting of any determined importance
to any kind of bactena cultured from the breath exudes of the infective asthmat
We have denominated the vaccines prepared i this way, ‘compensated vaccines'
because the reactionary activity 15 compensated 1n them with the mass of bactena.

K. WILKEN-JENSEN

The results of Dr. Frankland and co-workers may be valid for adults but in my
experience they are definitely wrong for children In the University hospital in
Copenhagen we treat a lot of ctuldren with stock vaccne prepared from several
hundreds of cultures from noses and throats of asthmatic children, We regard
the prognosis for the children with what we call “imfection asthma® better than for
the children with inhalation asthma The figures from my cliuc show about
85— 90 per cent of the children after along-t

with the stock vacene of the Danish State Serum Institute, Unfortunately I have
no controls




FOOD ALLERGY

by
J. F. FARRERONS-CO

Not only are we ignorant, as yet, of the internal mechanism of allergic
diseases, but the actual nature of the causes of allergy are also subject
to considerable differences of opimon.

Some authors believe that the effect of domestic dust 15 the primary
producer of respiratory allergy, while for others it is hardly, if at ail,
important. The latter authors stress the action of moulds To a third
group, again, vanous kinds of food constitute the most important
allergenic agents. And for yet another school of allergologsts, bacteria
are chiefly responsible for the existence of asthma.

This situation applies not only to our country but alsc to others.
In the United States, for i we find R g that
most asthmas are infectious, but that food 1s not a factor of any lmpor—
tance. In that same country, on the other hand, Rowe declared that,
in the majonty of respiratory allergies, the inhalatory and alimentary
allergens are nvolved in the same proportton, while bacteria have noeffect

In France, Belgum, Holland, Britam, Italy and Spam, opinions are
also very divided. For some authors, the cause of allergic diseases 1s
bacterial infection; for others, bacteria have no particular interest,
other causes being blamed

There are several reasons for this lack of agreement, viz.,

L Lack of umformity in diagnostic methods:

A. With respect to mhalatory allergies,

1) Authors favouring the mntradermal reaction;

2) Authors favouring the dermal reaction;

3) Diagnosis based only on passive transmussion.

B With respect to alimentary allergies:

1) Authors favouring the mtradermal reactions,

2) Authors favouring the cutaneous reactions;

3) Authors favouring diagnoses with only special diets,

4) Authors favouring diagnoses based on pulsation hlanges and
other procedures, e.g. the microprecipitation test, alimentary
production of leukopena, etc.

C. With respect to bacterial allerges:

1) Authors favouring the intradermal reaction,

a) with extracts of whole bacteria;
b) with polysaccharide fractions;
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2) Authors rejecting all allergic tests with bacteria;

3) Authors favouring the Solis-Cohen test (bacterial cultures from
the patient’s own blood; cultures in infectious material from
the same patient).

Yet another cutancous reaction method, widely used in England,
is the Prick method.

Another group of difficulties arises from the non-standardization of
the extracts used in diagnosing:

1) aqueous extracts for the intradermal reaction determining their

contents of nitrogenum;

2) water-glycerin extracts for the dermal reaction;

3) use of raw materials without extraction;

4) use of pure ‘Endo’ extracts (purified and concentrated extracts);

5) extracts determined by weight.

It 1s obvious that the same investigator using those different extracts
in the same patient must get similar results.

I am at present making a survey of respiratory ailergies with moulds
{cxtracts of type 33 moulds); and to-day we are diagnosing many more
mould-allerges than two years ago.

In France, Vallery-Radot and Halpern made a study of the problem
of dust-allergy, which, having been fairly seldom diagnosed in that
country some time ago, now shows an ncidence stmilar to that of
other countries.

A beginner 1n allergology, who bases his knowledge on the experience
of others, wilt find his studies increasingly difficult owing to the variations
1n the way of life and food habits of the patients.

An author wmmg on allergy will, of course, relate his own experiences;
and stud g for knowledge are bound to go
wrong if they auemp! to copy exacﬂy what they have learned from a
foreign teacher, whose expertences cannot, of course, be completely
relied upon in all cirrcumstances.

Some time ago we had with us, in Madrid and Barcelona, Dr. Albert
H. Rowe, doubtless one of the world's best allergists, In the latter town
Dr. Rowe gave some lectures entitled Clinical Aspects of Food Allergy.

After hstening to this scientist, whose views were extremely valuable
to us (Rowe said that the problem of allergy was, generally speaking,
a matter of food), the only conclusion we could come to was that
neither dust nor bacteria had any considerable significance.

On the same day we Distened to Dr., Rowe at the Faculty of Medicine
at Barcelona, I received a folder containing some interesting words by
Dr. Chobot, which I will copy here:

¢ ... There are two currents of opinion with respect to food allergy.
One, with 1ts center in the West and Middle West, believes that food is
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an important cause which, however, can only become intense in the
cycles of higher respiratory infections. ... Another group, including
myself—continues Chobot—‘believe that, although there exists food
allergy, that does not mean that it can develop its activity during the
cycles of respiratory infection; the important cause is the infection alone.
1 do not favour the theory of any increase of alimentary hypersensitivity
during high respiratory infection; for my experience has taught me that
alimentary hypersensitivity, when high respiratory infection 1s present,
remains unchanged as long as the cause of shock is effective’.

In Cooke’s work, Dr. Chobot, author of the chapter on Altmentary
allergy, makes the following statements:

1) Contrary to what is generally believed, clinical alimentary allerges
are infrequent.

2) Allergies following the eating of certain foods (after one hour)
may be diagnosed by immediate testing. The patient generally knows
the source of his allergy, and has no difficulty mn talking about it.

3) Analysis of the delayed reaction is difficult, both by means of
cutaneous tests and by provoked alimentary tests. As a rule, only the
last reactions can be determined by therapeutic proof.

In his book on pediattic allergy, Chobot summarizes the causes of
asthma on the bass of his experience with 209 children of under 3 years
old. He finds that alimentary allergy (without inhalatory or bacterial
allergy) was present i only 0.5 per cent of cases; 3 per cent had ali-
mentary allergy mixed with a bacterial one, and 8 per cent had aimen-
tary, bactenal, and mhalatory allergy combined. On the other hand,
muxed bacterial and inhalatory allergy dfor 48 per cent of cases.

As against this, Dr. Rowe showed a survey comparing the four
greatest causes of allergy: the 1st, very frequent; the 2nd, less frequent;
the 3rd, least frequent, and the 4th, infrequent. So far, he classes food
as 1 in bronchial asthma; inhalatory causes also as 1; drugs and serums
as 2, and infectious agents as 4. In the perenmal type, he classes food
as 2—still very important, therefore—; inhalants as 1 (most important),
drugs and serums as 4, and bactena also as 4 {1 ¢. infrequent). Rowe's
experiences in 1952, tt mean that 'y causes are pre-
eminent in allergy. These theories are supported by Vaughan, Rinkel
and Randolph, but not by many other allergists, including Cooke,
Feinberg, Rackemann and others.

Now let us suppose that both sides get the same therapeutic results,
say, 70 per cent. Then Rowe’s group may get this percentage by the
most specific diagnostics. The second group may get the same result
by using bacterial vaccines, whose specificity 1s doubtful, although the
result is considerable. Both groups of investigators arrive at the same
goal, but by different roads The Rowe group will eliminate the anaphy-
5
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Jectic shock, and produce alimentary micro-shocks. The Cooke group
will attain that equilibrium by producing non-specific micro-shocks with
bacterial vaccines.

It may be more suitable to the allergist to belong to the latter group;
but none the less, Rowe’s techmque is the more reliable in the long run.

The effect of these techniques in our everyday work depends upon
many factors. The patient’s mental state; the time and patience which
the allergist 1s able to devote to them; the realization of a mutual interest
on the part of doctor and patient; all these and similar factors may
make an important contribution. Failing this, the allergist may cither
jomn the other group, or prefer to adopt an eclectic attitude.

Diagnosis of Food Allergy

It is not easy to diagnose a food allergy, because of the slight validity of
erther cutaneous or intradermal tests; for, although they may appear to
turn out positive, 1t may also be that the patient is not so sensitive to
the food that produces a positive effect as for a food whose effect is
negatwve. Therefore, a diet based on cutaneous expeniment is unreliable.
Tt is important for the allergist to know the order of frequency in which
various foods provoke allergic attacks. In a small manual which I
wrote I gave the five different statistics, including the order of frequency
of the foods, and the types of food that would most quickly, and more
slowly, provoke attacks. (Table 1). Naturally, such a table of foods is of
considerable interest for the study of alimentary causes of allergic
disease; and when a diet is drawn up, a knowledge of the table also
provides a new order of sequence to follow in any alimentary additions,
thereby avoiding fresh allergic troubles, which will aggravate the
patient’s feelings of depression and hopelessness. We must bear in
mind that the patient pins his hopes on the doctor’s knowledge and
opinuons, and rarely knows anything about the effects of food. Usually
he has prejudices, such as attaching undue importance to colds, to
defaecation or other organic ; women, for il , would
feel troubled while menstruating; others, again, would worry about the
weather, etc.

I will leave aside the various diagnostic procedures respecting aller-
genic foods, and confine myseif to giving our experiences in our own
country, Span. Furst, there is the patient’s clinical history to be written
by the physician; including questions of work, habits, place and con-
dition of the home, repugnance to any particular foods, frequency of
their mgestion, etc. It is a common thing to discover a hypersensitivity
on the part of a patient, of which he was completely unaware when
talking about certamn foods without a knowledge of any of them.
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TABLE 1

wheat .. . .. 43 % cabbage .. .. ..
nut .

chocolate . % rapesced
CEES i - eran % banana
kidney-beans . 10 % peas ...
tomato ....... 10 %  peaches
fish ... . ... b .

artichokes
strawberrtes .
rabbrt
carrots .

3 9 chestout

dry figs . 289
beans . 25%
As soon as this is mad hich g 1ly informs us of an

alimentary allergy, although 1t may not appear to be the actual morbific
agent~the patient is put on a basic therapeutic diet, mn order to attain
an allergic equilibrium, and establish a level. For example:
Lunch: Milk of almonds
Rye bread
Apple marmalade.
Dinner and supper:
Rice-soup, made only of the meat of lamb
Toasted meat of lamb
Artichokes
Sweet potato
Grill
Lettuce
Olives
Pears and raw apples
‘Bread of almonds (‘turron’)
100 mg. B; and C vitamines daily.

This dlct—fo]lowed by the patient for 2 weeks—is useful also to
P fmm other causes. We do not mean

that thus diet wﬂl become ) genic; for

p:ments will show a sensitivity to the meat of lamb, or to almonds,

Tice, etc.; but the diet is a useful auxiliary to diagnosis As I mentioned

before it is necessary to get proper control of bactenal and inhalatory

causes 1 order to obtain fruitful results from this diet.
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In some cascs the patient must be hospitalized in an air-conditioned
ward (filtered air).

Having now established the allergemc equihbrium, we now add the
pr ble allergens, ined 1n so many important foods, .g. wheat,
milk and eggs. Allergenic diagnosis to these three foods is made by
means of the alimentary provocations verified at, and before, the patient’s
own doctor’s.

The proof of alimentary provocation takes place as follows: The
patient arrives at the doctor’s after a good night's rest, having neither
smoked nor drunk, and on an empty stomach. The evening before, he
has taken a simple supper such as we prescribed in the above diet.

At first the leukocytes will be counted twice while the patient is still
fasting: the average has to be taken. After that the patient will take
the food in question. If it is wheat, 3 or 4 spoonfuls of flour mixed with
water, with a sufficient quantity of water and sugar added, and heated
to a milk-like soup.

‘The proof with eggs consists in the ingestion of two boiled eggs, or
some raw eggs. The milk-proof: drnking one glassfull is sufficient,

The pulse-rate must also be noted. This done, the food 15 taken,
the leukocytes counted every 20 minutes until one hour after its ingestion.
The pulse is taken again, and the number of eosinophils counted.
Finally, the doctor must carefully observe, in the patient, the following
reactions:

TABLE 2
1. sweat 9. stomach-ache 17. weeping
2. anxiety 10. weight on the stomach 18. nasal stoppage
3. restlessness 11. ardour 19. asthma
4. uneasiness 12. pam at the uterus 20. urticana
5. palputations 13. darrhoea 21. erythema
6. sickness 14, colic 22. stching
7. duzziness 15. itching 23. dermal oedema
8. vomuting 16. sneezing

The concurrence of 2 decrease in the number of Jeukocytes down to 1000,
acceleration of the pulse, anxiety, restlessness and general malaise, etc.
prove the unsuitability of the meal.

It is not difficult for the patient to diagnose himself at home, and
find out, by the above method, which foods are prejudicial to him.
The addition of the said foods must be in inverse order of sequence
to that given in table 1.

‘With the above measures one may obtain 2 treatment that does not
get entangled with the bacterial and the inhalatory one. My experience
has taught me the necessity of intensifying our investigation of diagnostic
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and therapeutic measures; thus, it may be possible to discover, for
mstance, that patients whose colds, before treatment, were extremely
serious, suffer far less from colds after adequate treatment. Finally,
some patients who come to us, diagnosed as bearers of infectious
bronchits, may resist attacks of asthma, thanks to the proper treatment
for food allergy.

As Rackemann said: ‘Not all that wheezes is allergy’, We may add:
Not all that wheezes is bronchttis’ — in the sense of “classic’ bronchitis
of an inflammatory nature, and from a bacterial cause.

Indeed, we may also add: ‘Neither does bronchial silence mean
absence of bronchitis’. In short, although the s may
appear absent on Itation, we may find 1ves faced witha patient
with silent bronchitis, who quite evidently requires treatment with

h
phar




ELIMINATION DIET

by
C. DE LIND VAN WUNGAARDEN

Before dealing with my proper subject, I will set out bricfly the con-
siderations that govern my diagnoses of allergic diseases and the treat-
ment of my patients. This also affords an opportunity to mention the
names of those who were of great influence on my carcer, namely
Professor Rudolf Magnus and professor W. Storm van Leeuwen, who
both lectured at this University.

T am still grateful that my first schooling as Chief Assistant to Prof.
Rudolf Magnus was a pharmacological one. Prof. Storm van Lecuwen
was my tutor on the subject of allergy.

In hus lectures on the treatment of diseases, Rudolf Magnus distin-
guished between several types of therapy,the main types betngsymptomatic
and causal therapy.

The underlying principle of the causal therapy is: take away the
cause of the diseases and you are cured. In the field of allergy pollinosts
rught be mentioned as an example of a disease curable by causal
therapy.

In this connectton we argue as follows. The cause of the pollinosis
is the pollen of some plant or other. Prevent the pollen from getting
into contact with the patient—in other words take away the cause—
and the patient will be cured; that is: the symptoms disappear. This is
—of course—theoretically possible; for if one goes to sea, or,
as was the custom in Germany, to Helgoland, dunng the flowening of
the grasses. Another possxblty 18 to arrange for the patient an allcrgcn-
free room, for i an dr that he can remain
in his own milieu. In fact, however, this is no causal therapy, for lhough
the pollen 15 one of the causes of the disease, the other cause is in the
patient himself, namely in his hypersensitivity. So, this example had
better be referred to as a case of elumination therapy.

It is even questionable whether causal therapy is possible. Certainly
—it may be said—it 1s possible, if we make the patient insusceptible
to pollen; 1e. desensitize him. Theoretically this train of thought is
correct, but it does not always hold in practice, as is evident from the
quantities cf annlustamuucs taken in the pollinosis season. But even
if the fon and de ibilization would work, tbe
thcrapy is always of the causal type. For, the ‘restitutio ad integrim’

is not always reached. Also the duration of the disease plays a part.
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We all know that pollinosis patients may finally develop hay-asthma
and that these asthma-attacks may also occur at times when there are
no more pollen in the air.

So in this case neither the elimination therapy, nor the desensibili-
zation or the symptomatic therapy will cure the patient thoroughly.
At best they may give some improvement because the yearly stimulus
does not occur.

Finally also psychic factors will fest tt Ives. It is vabl
that a singer suffering from pollinosis, feels herself threatened mn her
subsistence and that her mind gets fixed on this very point also outside
the pollinosis season A lly known ple is that of the man
who gets pollinosis when he sees a painted rose. That also the hormonal
effects are of importance appears from the fact that pollinosis usually
occurs at the age of puberty and may be disappear at a later age.

Summarizing, it may be said that even in the rather simple case of
pollinogis with a distinct cause of the disease, causal therapy 1s not
easily possible.

T have purposely enlarged on pollinosis, because here is one specified
allergen which could be eliminated.

In the case of pure asthma bronchiale things are different. It occurs
only seldom that one distinct allergen can be designated as the cause.
When somebody is hyper-sensitive to horses, the same therapy as for
pollinosis will mutatis mutandis apply: remove the horse and the
patient will recover. Usually the patient knows that he is hyper-sensitive
to horses and in this case, the skin-test with horse—dander and hair—
only serves to show that the patient 1s right.

In other cases, when the allergen, say a cat, is regularly present m
the house, the patient does not always know that the cat is the cause
of his asthma. One of my patients always got asthma, when he was
staying in Amsterdam with his parents-in-law. In his own home he
had never been troubled with it, but for some time he had. The cat-hatr
slfln test was positive. On enquiry it appeared, that he had taken a
kitten with him from the parental home in Amsterdam to his dwelling.
‘When the cat had been removed, the patient was quite well again. So
in this case the skin test was very valuable.

With most asthmatic pattents things are, however, more difficult,
If there should onginally be one cause, 1t has often worked already
s0 long, that even the elimination of the cause does not give recovery,
because also other factors have come into play. Yet it may be expected
that a great improvemeut may set 1n.

Thus 1t is often seen that 1f a person who 1s hyper-sensitive to house
dust (which certainly applies to 90 per cent of the asthma-patients)
stays mn an allergen-free Toom—so removed from the cause— that
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such a patient is freed from his asthmatic attacks as long as he remains
in the room. When this is not the case, it should, of course, be ascer-
tained, what the cause may be, and then it appears that it often lies in
the nutritonal field.

And now we come to the question how to find out whether a given
food is the cause, or one of the causes, of an asthmatic condition,

The following points should here be taken into account:

1) There 1s a pure allergy for one specified food, which means that 2
mimimum quantity gives a maximum reaction. In such cases the patient
himself usually knows that his attacks are due to a specified food, and
in this case the skin test only serves to prove that the patient is right.
In other cases it may be ascertarned by accurate anamnesis, whether a
patient reacts to a specified food.

Last day, for i T was Ited by a patient, in whose
face an acute oedema manifested itself as soon as she tired herself when
playing tenmis. When I asked her some more questions, it appeared that
since her early chuldhood, she had not been able to stand fish or eggs.
Still this was not the cause of the present oedema, as she carefully
avoided to take any foods contaming fish or egg.

2) In other cases it can hardly be maintained that asthma manifesting
itself after food has been taken is due to allergic causes. Many patients
suffering from asthma feel oppressed after dinner. So there 1s a direct
relation between dinner and oppression. As in the Netherlands the
potato is the only regular ingredient in hot meals, while meat and
vegetables being served in varying sorts, there would be every reason
to think that these are cases of allergy to potatoes—the more so because
there are no longer such feehings of oppression once the potato has
been eliminated.

‘The result of the skintest, vever, is negative in by far
the majority of cases Moreover, there are no attacks of oppresston after
a dinner either, when the patient considerably reduces his potato ratron,
So this is contrary to the hyper-sensitivity to eggs, etc. already referred
to, causing i reactions to mi quantities.

Therefore the conclusion is that the quantity of potatoes eaten pro-
duces the attack of oppression quite mechnmmuy by obstructing the
action of the di: The worse when fat gravy
is taken at the same time, For, indeed, this delays the emptying process
of the stomach. Such mechanical irritation can also occur after cabbage,
fat food and onions have been eaten. It is therefore always important
that these patients should be given easily digestible food.

3) Further I wish to point to the fact that a certain combination
of foodstuffs may cause an allergic reaction, whereas such a reaction
is not caused by any of these foodstuffs separately.
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Whenever it is considered desirable (o find out whether thete 1s any
question of food-allergy i a certain case, skin tests and trial diets may
serve the purpose, at least in everyday practice,

Skin tests (c and ) we always carry out 2
few skin tests, namely for ege. mxlk beef, pork, fish and shamps (e
amumal proteins). They are ofien supplemented by skin tests for cheese,
chocolate, potato, pulses and cabbage and by group reactions accordmg
1o Bencard. Whether any more fests are carried out depends on in-
dividual circumstances.

For, mdeed, there are serious drawbacks to such testing, especially
where chutdren are concerned. Children ¢an indeed be subjected 1o a
few tests, but if they have to be vepeated, wuch psychic tension s
the result. 1 have cluldren skin tested by an assistant during my
absence, so that when I come o see them later, they will not be
frightened,

The matter is, yndeed, different m the case of adults. They can stand
many skin tests, provided such tests are carried out with 1be necessary
care. X have done this for many years with vanous extracts, such of
thase of Brocopharm, Lifa, Bencard and Barford of Copmhagen, and
in formoer days I also used the allergs it of the Sichsi:
werke, which I have even tested for approval for many years.

‘Without pretending that I should not mind doing without the skin-
tests, I must say that it is often hard to get a clear picture of theit results,
Of course I have seen amazing results in the course of the years (buck-
wheat, egg, mlk, torrams, spinach, cabbage, etc.), but i many cases
the problem arises whether a skin test produces a positive or a negative
reaction, Such doubtful cases make the job difficult. Moreaver I have
often fpund that someone reacting to the widest variety of foodstufis
did not recover to any appreciable extent when on a proper diet Such
observations are in perfect disagreement with the device. remove the
cause and the patient i cured.

When the investigation mto the influence of the food on the asthmatic
attacks of the patient 15 carrted out according to this device, a complete
recovery, or at least a marked improvement in the condition of the
patient should follow when he is deprived of all foud.

This betngs us to the diet-therapy, which 1 am sure, you all know.
My method 1s usually the following:

‘Starvation for one or two days,

then for two days sice botled in water;

after this ice, vegetable, butter and sugar;

followed after two days by apple and apple sauce;

and finally one vegetable variety is added every two day.
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So the standard-diet is as follows:
Morning* bread and vegetable butterand meat, sugar and apple, and
tea as a drink.
Afternoon* same.
Evening: meat, rice, sauce of vegetable butter, vegetable (one
variety) and apple.

This standard diet can be continued for a long time and is subject
to variations. It is necessary for the patient to write down his daily diet
and daily experiences in his food-diary. When the patient thinks he
gets oppressed after eating a certain food, this test should be repeated
at Jeast twice. Different weekdays should be chosen, ie. Monday,
Wednesday and Friday and changes in the diet, should never fall in
the weekend. The weekend breaks the normal rythm of life (weckend
asthma).

Though I think that this is the best method for detecting the food-
allergen, the disadvantage of the building-up diet is that it 1s hard to
practise in boarding-houses. Also in many households it makes high
demands on the housewife. Therefore, as is generally known, it may be
useful to give an elimination diet by which one food or one group of
foods 1s elimnated. In my practice, I act as follows:

Furst for four weeks a perfectly dairy-free and egg-free diet, even when
the skin reactions to egg and nmulk are negative. Also here the diet
should be carefully noted down and it should be emphasized that
butter-milk and yoghurt and cheese are also milk-products.

When there 15 no clear recovery after a milk- and egg-free diet, we
change over to a meat-free diet and then to a carbo-hydrate-free diet.

Vegetables may be eliminated group by group. In this way it may
finally be found whether a certain food should be considered a harmful
allergen.

‘What value should now be attached to the diet in the case of asthma
patients?

During my twenty five years of practice as an allergologst, and, in fact,
during several more years, 1n which I have been in close contact with
the asthmatic climical picture, I found that the number of food-allergens,
as the only clear cause of asthma in adults, 15 very small compared to
the large number of asthma-patients for whom house dust is the harmful
allergen, mostly based on chronic bronchitis started in early childhood and
onsomato psychical influences. This does not mean that I do not prescribe
diets to my patients. Of course, asthma-patients should only eat easily-
digestible food, while for too heavy patients a reducing diet is indis-
pensable.
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We have seen, in general, asthma associated with cutaneous lesiens forming
papules and eczemas or spots and prutitus of diffuse localization 1n which there
were almost always small assoctated Iesions of urticana-form type responding
quickly to an antr-allergic general almentary regime (without bread of wheat,
milk, eggs etc)

In other patients there were only cutaneous lesions to be found

In chddren with i of, or allergic regarding food, ppeared
over the whole body, except, generally, on the cheeks Some of these children
suffered from intensive and improductive initial cough, sometimes even aphony
to such a pomt that tracheotomies had to be practised. In the same children,
this obstructive-laryngeal picture was repeated afterward and responded to an
mjectron of adrenahin. In these children the same regime gave good results; the
asthma had disappeared, whereas it was present continually on account of the
1mmoderate consumption of harmful food.

We determrae this general anti-allergic regime on the basis of foodstuffs con-
taining small quantities of proteins, such as cabbages, egg-plants, carrots, arti-
chokes, beets, chestnuts, Brussels-sprouts, vegetal mulk, amino-acids, vitamins,
chicken or lamb, jams, cooked fruit, olive oil and sobee.

Thus tegeme was, generally, sufficient; when 1t was not, we elimmated the sus-
pected foodstuffs (comparing the aimentary regime every day with the conditions
of the lesions) and added others; 1t was then a matter of much longer time to
get good results.

‘We made a few times Rinkel's tests for stimulating to action disturbance and
have also taken a leucocyte count, obtawing thereby some good results.

1. DUCHAINE

In my exp . the use of diet a great many obstacles.
And among these, the most important are certamly the dietary habits of the
people, habuts which can completely differ from one country to another.

For instance, in Belgium, where wheat and potatoes are the two basic foods,
it is 1mpossible to keep the patient strctly on a diet without cereals. The best
way of getting around these difficulties 55 1o prescibe a diet which 15 palatable

N .
chocolate. A few drops of tmned milk (e, mulk that has been heated at 2 high
temperature) are allowed and so are leafy vegetables and salads.
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I no strking results are obtamed with this diet within 10 to 15 days, the prob-
Jem 1s reconstdercd and some foods, likely to be climcally signsficant fike potatoss,
are struck out; others are permutted according, if possible, to the personal tastes
of the pateent.

ALBERT ROWE

The confirmation by Dr. Farrerons-Cé of the value of my elmination dicts 1s
very important. Strmilar reports by allergists m other countnes will be of great
value.

QOur constant use of these drets for 30 years has indicated about equal tmpor-
tance of food and snhalant allergy with a mimimum of infectant allergy in bronchial
asthma. Published statistics on nearly 3000 cases indicates food as the sole cause
1n 20 to 40 per cent 1n infants and young children, 20 per cent in the young or
midaged and 2040 per cent in old age. Food is often associated with inhalant
allergy and inhalants alone cause about 20-—40 per cent Drug allergy especially
to asptrin must be remembered.

This frequency of food allergy 1s greater than usually reported, due in our
opinien to several reasons.

1) Errors and fallibility 1 skintesting are most important. We test patients
with 50 or more indicated foods by the scratch or puncture method.

tals. Intradermal tests nearly always gie false or questionable reactions n
addition to those with the scratch test and are not done. The chnical vaiue of
any reaction must be determined by injection-tests but only in the symptomfree
patient which may take 4—12 weeks with the proper diet.
2) Because of this falibility m skintesting our elimination diets excluding
e e mnn RN RN S e e . -
e
diets as published with synthetic vitarmins maintain the nutritson for long per.‘icds-
4) If the diet 15 proper and foods are the solc cause improvement at tmes
moderate will be noted i 1 to 2 weeks It should be contnued with 100 per cent
- - ) . 1

110 2 1Mac @ Aav a8 ¢ e om haen mmmaeiman b e A -
as in nort = .t
more freq = ¢ N .

eliminatea tooas. Minimal diets thus may be utihzed even one with lamb or beef
tapioc cooked with sugar and caramel, sugar up 1o 80 grams a day, salt water
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and synthetic vitanuns. With definite refief foods one every 335 days are added
excluding those which reproduce symptoms. Enough of these foods must ba
caten to mamntam weight.

5) Our long recognstion of exaggeration of fo.od-anergy in the winter months
also often causimy recutrent colds and coughs with no asthma and improvement
of food allergy 10 dry wnland Or heigh areas must be remembered.

Finally the classical history of bronchuaf asthma due 1o food afergy, especiaify in
young childhood s restored. 1t was recently republished 1 Progress 1 Allergy,
edited by Kaflos i 1952 m an article on bronchal asthroa due to foed aflergy
m which my eliunation diets aod other advised tsatment are also inctuded.
Regular attacks occur ysually preceded with nasal symptoms suggesting infection
but due to food aliergy.

Ternporary exbaustion of reacting bodies explams interim relief though aller-
genc foads are eaten dasly, During summers, slight symptoms may allow hbeta-
fized diets. The strict cereal free climination diet usually 15 agaw necessary
e the antumn untd fate sprng, Fever with vomiting due to food allergy may occur.
Simtlar symptoms with above rehef oocur in advits and old age, though asthma
wsually 1s moce persistant.

Food atlergy therefore must be studied when recurrent or persistant asthma
occurs usually inautumntolatespring A drettustory of food-dislikes or
disagreements and seasonal and geographic vanations suggest foeds If large
scratch-reactions of A suggestive history to specific foods occurs theix elemunation
may give rehef. Usually skin-reactions are alient or questionable, justifying our
cereal free chmination diet, Inbalant or rare iafectant allergres always must be
remembered. Alang with control of food and inhalany aflergres, symptomatic
zehef with usual drugs brt never opiate, demoral or sedatives, and if frecessary
cortisone and ACTH 35 ndicated. These can be reduced or excluded as the
brochonazal symptoms gradually are reheved with anti-allergic therapy.

With the free nse of elemmnation diets, the smportance of food allergy in broncho-
nasal and other manfestations of chiucal allergy will become evident As with
any ather diet or test, elauination dets must be used for more than a few months

and on more than a few patients to attawm necessary expenence and faciltly n
thesr use,




BRONCHIAL ASTHMA - ASPECIFIC THERAPY
by
FRED W. WITTICH

A large proportion of cases of bronchial asthma have an existing hyper-
sensitiveness of the bronchial mucosa or musculature in which the latter
structures react to a variety of stimuli, such as cold, wind, dust, excite-
ment, and fatigue. 1 This condition of hypersensitiveness should be
regarded as a pathergy rather than an allergy.

In the broad sense, aspecific treatment of the patient with bronchial
asthma consists of those nonallergic measures which correct the abnor-
mal alterations in physiology. This would include all symptomatic
treatment, such as drugs and operative procedures.

Therefore, with all methods of specific and symptomatic adjuncts, as
discussed at this symposium, the wnter's paper will deal exclusively with
these aspecific agents which have been considered as conferring some
degree of immunity in an indirect manner.

The employment of such aspecific measures without first determining
and adjusting specific ettologic factors, as much as is practical and
possible, is inexcusable,

At the present time, the ing impr of our di
procedures warrants the abandonment of aspecific measures formerly
proposed when we were groping for some beneficial remedy which
would be a shortcut to proper immunologic methods, and when the
proper approach to dmgnosuc procedures for many reasops were
markedly limited. A ely few fi in the present
day therapy of asthma are warranted.

There are, however, frequent occasions when specific and symptomatic
measures must be complemented n order to give the patient some
comfort and relief. At the onset and for some time, there may be diffi-
culty in determining the specific causes of symptoms and, when known,
they, as well as the complicating changes, may offer considerable diffi-
culty to manage.

Aspecific measures which have been used with some relief to the
patient with bronchial asthma include tuberculin; nonspecific proteins,
such as milk and peptones, and shock therapy; artificial fever; colloidal
sulfur, the use of endocrines, particularly ACTH and cortisone; vitamin
preparations; physiotherapy; psychotherapy 3 rocmgen-ray thempy,
bronchoscopy and 10dized o1l; surgcal pr
and enzymes; corrective fluid and electrolyte meLabollsm, urinary
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proteose; ionized air, et cetera. All of these methods have their advocates,
but time and trial have eliminated a number of them as valueless. A few
of the most important will be mentioned.

Surgical Procedures. Any surgical methods to inhibit the autonomic
nervous system’s influence on asthma have been mainly ‘partial and
temporary’. 8 Such procedures may cause various annoying complicating
nervous phenomena. ‘Stellectomy’ after estimation of a blocking anes-
thetic agent seems to be the method of choice. Other procedures, such
as unilateral extirpation of the cervical sympathetic ganglia, vagus
section, and resection of the posterior pulmonary plexus, by and large
have been disappointing.

Digestant Chemicals and Enzymes. These have been used for aiding
food digestion, It is well known that gastrointestinal disturbances may
be a precipitating factor of asthma. Nitrohydrochloric acid or urea
nitrate may favourably influence these factors. Citric acid  in 4--16 cc
doses of a 25 per cent solution in water, or lemonade, sipped with the
meals may be tried The digestive enzymes, pepsin and pancreatin, are
helpful Coated tablets of Cotazym (Organon) are preferred where di-
gestve disturbances are present, as they do not contain bile salts which
act as a laxative

Flud and Electrolyte Metabolism. In 1940 Stoesser and Cooke, ? 1©
reported the importance of electrolyte and water exchange in bronchial
asthma. Sheldon ® and his associates reported cases where asthma could
be induced or aborted at will when observed in regard to water and
sodium metabohsm, regardless of whether they were initiated by foods
or by inhalant allergens. They noted the asthma attacks were associated
with considerable loss of body flurd and increase 1n the urmary sodium,
and that the loss of sodium through the urine in direct relation to the
body water loss, Harsh and Donovan ¢ observed the effect of the wide
variation in potassium and sodium intake in children with asthma.
Therr observations, which were carefully controlled by ingestion experi-
ments, demonstrated that a high sodium intake increased the amount
of asthma, whereas high potassium ntake had little or no effect. Experi-
ments now being carried on by the author m collaboration with others
ndicate that besides the sodum and potassium metabolism to be con-
sidered in allergies there is also that of calcium and other electrolytes.

Urbach and Willheim 2 made chemical studies of a similar nature
when endeavoring to ascertain the allergic action of certain organtc acids.
They showed that the symptoms were the result of anions. They em-
phasized the importance of experimental testing in these cases, since
patients are also known to be allergic to a number of cations It must
be kept 1n mind that foods containing acids, such as vinegar or acetic
acid, may produce allergic symptoms, or even the acid in sour apples
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may be a factor (wine, oranges, lemons, pickles, et cetera). Negative
skin tests to these foods when shown to produce symptoms by ingestion
may be the result of the acid or alkalines contained therein.

Heretofore observations of electrolytes in the treatment of allergic
states have been on sodium restriction and increased potassium intake.
The author’s experiments in collaboration with Dr. Irvin Moore have
shown that electrolyte abnormalities are found in those allergic patients
where there is more or less prolonged dehydration due to lack of fluid
intake, or loss of fluids as in the profusely ‘weeping’ eczemas, particularly
in children, and which is frequently complicated by water loss due to
diarrhea,

In angioedema, during the swelling as a result of escape of fluid into
the perivascular or extracellular compartment, there is a loss of K. Even
between attacks the serum Na values in mEq is a maximum normal or
slightly above, while the K 1s usually the minimum normal or less.
During the attacks there is a definite K depletion,

In severe, acute, and generalized infantile eczema with weeping,
particularly if associated with diarrhoea, there s a considerable loss of
potassium. Following a low blood potassium level in these cases, either
Butler’s, Darrow’s, or Baxter’s Electrolyte Solution No. 2 should be
given intravenously. This may be lifesaving and result in restoration of
the skin from an irreversible condition under other anti-allergic measures
alone.

Patients suffering from exfoliative dermatitis with marked edema of
the subcutaneous tissues and exudation lose electrolytes through fluid
loss, and K is frequently found low 1n these patients A repair solution
containing potasstum and calcium should be used in these cases.

In status astt or severe int ble asthma the patient is usually
dehydrated from lack of mtake of fluds by mouth. Sweating increases
this dehydration Hydration is customary by mntravenous introduction
of 5 per cent glucose 1n normal saline or distilled water. There 15 no
advantage 1 using larger concentrations of glucose particularly when
the patient is receiving ACTH or cortisone. A potassium deficiency in
these patients may seriously disturb the Na/K ratio. Calcium which
diminishes caprllary permeability should be increased more than that
contained in the present repaic solutions. Chloride values are usually
found shgh(ly in excess in severe asthmas and angloedema and should
be at a minimum. Morphologic changes in 3it y include
increased vascular permeability, myocardial ﬁbrosxs neurologic degener-
ative changes, and the nephrotic synd Like p
is mamly an intracellular substance. The serum concentmtion 1s quite
low, 1.4 to 2.5 mEq/L. Due 1o hemoconcentration seen in severe de-
hydration, as in severe bronchial asthma, there is a comparatively high




BRONCHIAL ASTHMA — ASPECIFIC THERAPY 81

serum magnesium. Serum levels above 6 mEq/L are assoctated with
progressive depression of cardiac conduction and neuromuscular activi-
ty, which is to be avoided in severe bronchial asthma with myocardial
damage. The serum level of magnesium should, therefore, be com-
paratively low. Repair solutions more suitable are proposed for these
cases as follows: Travert 10 per cent Electrolyte No 2, Darrow’s Solu-
tion and Butler’s Solution have been used successfully. Aminophylline
and epinephrine can be added to these repair solutions

Ethylhydrocupreine has been used m asthma with favourable results.

Alcohol When aminophylline fails to give relief, Brown! recom-
mends the intravenous administration of ethyl alcohol 5 per cent, in
glucose salme, To the alcohol solution 0.10 to 050 ml of 1 : 1000
epinephrine should be used. The drp is regulated to 80 to 120 drops
per minute untdl the patient shows a pink flush or mild excitement.
When the patient falls asleep, the rate of injection is reduced to 60 to
80 drops per minute. The procedure requires about two hours,

Urinary -Proteose. Tn the past there has been much discussion of
urinary proteose, with some advocates. Tune has shown thus substance
to be of Iittle value and the results are comparable to those of peptone
injections.

Tonized Air Inhalations. These were tried by Landsman ° to counteract
the effect of weather changes on the asthmatic patient, and were claimed
to show a high incidence of improvement,

Roentgen Therapy. This has been used more in the past than 1t is at
Ppresent. It should be applied only by the roentgenologtst who 1s familiar
with its technique. The author has seen cases in which patients with
progressive intrinsic asthma obtained considerable relief for some time
from roentgen therapy when all other measures failed to help. The
advent of AcTH and cortisone 1n this type of patient has practically
supplanted other methods of treatment.

Artificial Fever Therapy. The use of renussive therapy, or treatment
aimed at producing a prolonged symptom-free interval, particularly in
patients who have received cortisone and ActH for long periods with
d g eff , or where side ions develop from the use of
these hormones, should be considered. Frequently the use of artificial
fever 15 the most effective method of inducing a remission Typhoid

L A .
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or higher has been produced, is hel;;ful.
Another effective fever-producing agent is Piromen® (Travenol), a

* Kuk Manufactunog Company, New York, N'Y. This contams no Paratyphoid A or B
organisms which may cause shock

6
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sterile, nonproteln and nonanugcmc bacterial polysacchandc ina
stable, aq for p: 1 use. The product is
marketed in a bottle comalmng 10 gamma per cc. The initial dose
intravenously is 0.05 cc (0.5 gamma), which is increased until an ade-
quate fever response is induced.

Physiologically Directed Therapy. Vanous adjunctive physiotherapy
procedures have been advocated 1n the treatment of asthma. Dathermy
may be of temporary benefit where heat and sweating are helpful.
Treating children with ultraviolet rays may be beneficial by improving
the general health.

Measures Used to Ard in Restoration of Impaired Function (in patients
with status asthmaticus and those with severe protracted bronchospasm).
These procedures vary with the individual patient, and may consist of
intermuttent or continuous oxygen inhalations Thirty to 50 per cent
oxygen may be given by oxygen tent, double bent tube, or nasal catheter

to relieve anoxia and functional pulmonary emphysema. Intermittent
administration of the same strengths of oxygen are safer where there 1s
derable advanced

Hellum-oxygen inhalation in the proportion of 80 per cent helium to
20 per cent oxygen 15 used to aid alveolar ventilation, but the studies of
Schiller et al? failed ‘to show any clear-cut difference between air and
a mixture of 80 per cent helrum and 20 per cent oxygen’. In eight severely
1ll patients these authors observed no significant change mn the expiratory
reserve volume, the mspiratory capacity, the vital capacity, or the speed
of flow during the measurement of vital capacity.

Intermittent or continuous pressure 1s used to increase the diameter
of the bronchi and maintain adequate ventilation. It may be used also
in pulmonary edema. Intersmmttent pressure breathing is also used with
negative pressure in expiration. By this means mucous plugs may be

d where coughing was i

These proced may “be panied by the continuous use of
nebulizing or bronchodilator solutions, stngly or in combmations, of
which there are several on the market.

Todides have a nonspecific action by preventing the mucus from
becoming dry and adherent to the bronchial wall.

Patients refractory to epinephrine and aminophyllme get iderable
relief by the admmstration of SO mgm. of Demerol® intramuscularly
every six hours for three or four days only Dilaudid subcutaneously
in 1 mg doses every sxx or eight hours for three or four days may relieve

a protracted br Both are habit-formmg and
should be used only where the usual brcnchodx]amrs fail.
Bronch y is used frequently as a d dure in asthma

and sxmulatmg ccndmons The removal of mspxssated sputum by means
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of the bronchoscope may relieve a status asthmaticus. The discomforts
and damages from the use of iodized oil in connection with the broncho-
scope exclude its possible benefits.

Prickman and Moersch ® point out that bronchostenosis frequently
results in asthma resulting from inflammatory changes. This narrowing
of the lumen retards the flow of air and contributes to the retention of

ecretion: \; observations by Moersch and his co-
workers continue to substantiate the value of bronchoscopy in selected
case:

’l'he subjects of physxccthe’mpy, the treatment of emphysema, and

y as aspecific are omitted in this discussion be-
cause they wﬂl be presented by able authorities participating in this
program to morrow.
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DISCUSSION
R. ALEMANY-VALL

We can consider as desensnizmg treatments:

1) Vitamun A in massive doses admnmstercd omﬂy and taken at rcgular inter-
valls; by tself, it will cause the coryzas of pecifi I ty]

2) Gamma-globuline mjccuons “which produce perhaps an earlier effect m
rhumtis, also;

3) Azo-proteic ustamune in cases of nasal colds the origin of which 15 unknown,
and in which there 13 a princrpal or secundary physical factor. They contribute
for instance, to the action of the microbial vaccines;

4) Thyreotdin 1z medwum or large doses, lowers the sensitivity to colds and
thercfor:, to catarrhs, in cerfain patients of normal appearance;

5) Pyromen {hydrocarbonated portion of certan preumococei), not adminuse
tered mrr.svenously, whlch is_gencrally not tolerated, but sub-cutaoeously in
i regular inj for type rhiitis and asthma;

6) Pregnandiol extracted from the urine of the patents by Aswood-Jones
procedure. Intradermuc injections every 3—5 days, without taking into account
the epoch of intermenstrual period, specially m ¢rises asthmatiques of premen-
strual appearance.

We think, that the effect, although specific to a certamn extent, is really non-
specific, simular to that of azo-proteic histamine acting upon the premenstrual
tenston, of primordial histamunic influence,

7) The premenstrual serum of the patient produces sometimes good results;
we have even scen two cases of premenstrual facial eczema treated with folliculin
with good results;

8) Nitrogeruzed mustards in small doses, only three wjections on alternate
days, their action being similar to that of ACTH; they are nol dangerous in such
small doses It1s necessary to ics before and after
the treatment,

9) Tuberculin orsimilar products which, although they may actnon-specifically,
usually produce good effects, at least at the beginning of the cure 1n those asthma
cases, in which a small pulmonar fibrosis 1s present, and they act afterward
as specific agents.

E. WOLFER-BIANCHI

It would not be nght, not to mentton the use of Iodine-Pepton in the non-
speaific desenzitation in the treatment of asthma.

1 remember the names of Auld and Pollitzer, using Pepton alone with intra-
muscular mjections, and Cantonnet, using a certain preparation of Iodine-Pepton,
which he calls Dcscnsubmsme ¥ use myself since 20 years the Yodine-Pepton
of the french with i every 5-7 days,
beginmng with a dilution of 1 : 5, and increasing the dosage. I can assure you,
that a great part of asthmatic patients react very well and that the curative effect
is a highly good one.




THERAPY BY HOME- AND FAMILY-EDUCATION

by
ZAIDA ERIKSSON-LIHR

‘The d d of recent medicine are of great value to the
allergologist of to-day in determining what stress it is that has changed
the teaction of a normal person or a person with a latent allergy to
manifest allergy, (Fig. 1). The spectfic sensitivity can be defined through
skin and provocation tests. The focal site of infections causing an
allergy is nowadays not too difficult to localize. The determination of

i ffi or i i of the hormones still render us
some difficulties, which seem however easier to solve day by day,
thanks to the new methods of hormone titration. Last but not least,
in medicine to-day the ever increasing understanding of the psychic
stress as a cause of allergy is well worth mentioning.

SPEC, ALLERGENS
INFECTIONS —PHYSICAL

HORMONAL DISTURB.
STRESS —> ALLERGY

MeNTAL

PSYCHIC DISTURB.
Fig 1

The means of combating the pathological processes found in the
allergic organism are also greatly improved. I only like to mention
specific and P ds iti: the elimi of focal 1 i
new and effective antibiotics and the long row of excellent hormones.
Accordungly the allergologist can with a great deal more confidence
than before terminate the patient’s hospitalization and transfer him to
homecare. But at this point the physician soon enough observes that
new difficuliies arise. The patient, who quickly recovered in the hospital,
often at home soon developes new symptoms and has to return for
treatment.

Yet the doctor had scrupulously tried to unravel the case, had ques-
tifmed the patient on his home- and working-conditions, and warned
him of the specific allergens he should avoid. He even had as a parting
gift pressed into his hand 2 pamphlet explaining causes and cures for
hi§ a!l.ergy. As a result the patient, who is allergic to horsehair, con-
scientiously avoids visiting the stables, but unfortunately sleeps every
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night on a horsehair matiress, which causes him asthma attacks. The
patient, who is allergic to cowshair and sheepswool thoroughly avoids
these amumals, but at home during the day walks on a rug woven with
cowshair and sleeps in a bed next to a woolen wall rug. Another patient
lives in a damp house by the sea with mold growing under the wall-
papers and in the cracks in the floor and even in her pillow which she
has neglected to clean.

The allergologist sacrifices much time and work in examining his
patient and treating him. But how often has all this work been 1n vain?
The patient has not understood the doctor, has not been able to co-
operate, has forgotten, We write pamphiets and have them printed to
enlighten the patient and his famuly. Such pamphlets are already availabl
in every country where there 1s advanced allergy work. But a pamphlet
quickly becomes out-of-date. Let us remember all the new chemical
substances which are used every day in hosiery and clothing, 1n materials,
foods, d and in the industries, and we realize that
such a pamphlet can stay up-to-date only for a certain time. If such a
great change in substances did not occur practically every day, 1 would
suggest to the International Association of Allergologists to nominate a
committee to draw up these pamphlets and to distribute them in millions
all over the world. Unfortunately this is not possible—each country
must have its own pamphlets which are in accordance to the life and
hatits of its population. Such a pamphlet is of considerable help.

Whatelse can be done to educate the allergic patient and his family?
Patients’ Clubs are of great importance. The patients receive psychologi-
cal satisfaction in being able to discuss with one another the nature of
therr sufferings and distresses. They want to feel that they are worthy of
consideration and do not want to be forsaken or misunderstood as
allergic patients often are Short lectures on allergy with following dis-
cussions are very much enjoyed in these meetings in which also the
patients’ famuly eagerly partake, because of their wish to learn to under-
stand their suffering relatives. These lectures can be held by doctors,
nurses and also by the patients themselves, Such meetings of the allergy
patients’ club in Helsinki gather thousands of interested and grateful
patients and their relatives and seem to be a great event both from the
educationat and social point of view.

An educational program on allergy must be out-lined by someone
who has time and mterest enough to devote to it. This person must also
be tramed to keep both ears and eyes open for everything new that
happens 1n the field of allergy. This is not an easy task. I would Itke to
mention that recently we were consulted on numerous current cases of
huves, eczema and asthma for which it was difficult to find a cause.
Finally 1t was discovered that the underlying cause was the new winter
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turnip rape plant (Brassica Rapa Oleifera), which was recently started
to cultivate in our country and the oil of which is used in cooking,
salad dressi y ise, etc. and specially in the production of
margarine. This Spring 2 great many men complained of itching and
eczema caused by ther new clothes, It was established that this was
due to a new quality of unbleached tricolette ing, in which
the cotton seed residuum caused allergy. The same reason for allergy
was noticed in cases where the patient used unbleached bed-linen. One
of the severest allergies is sensitiveness to asperm, which may cause
asthma, constitutional shock, even death. Regardless of our constant
warnings to patients of the great danger in using asperin, unexpected
states of shock were evidenced. Investigations brought forth that head-
ache powders contained under a different name a substance related to
asperin  All these facts must be registered in an allergy black-book,
which serves the doctors as a warner and the patients as an educator.
But who has the time and the energy to collect all this data? The prac-
ticing allergologist does not have time for it. Besides this work requires
a person who is familiar with the different details of the homes and
their surroundings and who is able to complete this knowledge with
studies of the new materials modern industry has brought to our homes
and our working places, especially in foods, medi ing agents,
paints, and those used in home decorating.

In Helsinki at the Hospital for Allergic Diseases—a hospital specialized
in the treatment of all different allergies and which at present has only
40 beds, but an out-patient department which during last year had
16,500 visits—we have trained for this purpose a special personnel to
aid the doctors. These allergy nurses, who have a tramning of a Social
nurse and know all about case-work, not only keep their eyes open
for new allergens, but also personally study each new hospital case as
a help to the doctor.

‘When a patient is admitted to the hospital, the allergy nurse fills m
a special *home’-page of the patient’s case-history. The patient 1s re-
quested to give as accurate a description of his home conditions as
possible: the number and size of the rooms, the number of family
members who live in these rooms, also the age of the family members,
what type of bed do they have, the filling of mattresses and pillows, is
furniture new or old, upholstered or not, what rugs there are on the
floors, what pets or farm animals, what flowers, what working-condittons,
etc, This information gives the physician a good background for his
studtes and allows him to compare the history with the results obtained
from skin testing and other examinations. If we deal with a child, a
thorough inquiry is made into the earliest childhood and its diseases.
Inwomen the he and cli fum are investi thus giving a
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basis for hormonal studies. During the patient’s hospitalization the aller-
gy nurse pays daily attention to the patient, discusses further with him
the home-, working and economical conditions and becomes thus
acquainted with the patient and his personal physicai and psychic stress.
It seems easier for the patient to open his heart and tell his manifold
troubles to the allergy nurse than to the doctor. After the examination
and the treatment of the patient is completed and the doctor has done
his utmost to give the patient the necessary medications and advice for
home-care, the patient is referred back to the allergy nurse, who has
won the patient's confidence. The allergy nurse goes once more through
the case-history, compares known home facts to resuits obtained from
examinations and endeavors to make a further dive into the environ-
mental situation of the patient. She explains about materials containing
wool, feathers and different ammal hair, she advises the pattent how to
avoid dust in the home, she names foods to be avoided and so on. When
discharged from the hospital the patient is requested to report to the
allergy nurse once a month

ALLEQGY CENTER and more often in case his
health has not improved.

ovmonr DL L Tlwamo-su, The nurse then discusses the
o situation with the treating
@ ALLERGIST physician, keeps in contact

with the patient and calls

a2 im back when necessary.
& s Finland is very fortunate
PaT INCITY to have a governmental Pub-
-—  lic Health Nursing system
developed throughout the
whole country. In every rural

acklece

PUBLIC HEALTH WURSE )

L .
i community there 1s for the
. . @ community doctor’s assist-
Qcm 7“?‘“{“: ance a Public Health Center
& -+ with a Public Health nurse
RUBAL COMMUNITY and a mid-wife to every 4000
Fig 2 inhabitants. If our patientsare

from the city of Helsinki and
their homes are visited by theallergy nurses, they are referred back to the
out-patient department of the Allergy Hospital if needed. In case the
patient living outside the Capital needs personal care or a visit to
the home, he is advised to turn to his community doctor or Public
l:leallh nurse, who are in contact with the allergy nurse and the phy-
sicians at the Hospatal for Allergic Diseases. (Fig. 2). In this way we
have developed a system for home education, study and care for the
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allergic patient and which system seems to us to be of utmost impor-
tance. Thousands of letters circulate yearly between the hospital and
the patients, They save the patient useless calls to the doctor, but
promote them when they are really needed. These letters combined
with necessary general pamphlets provide the patient allround home
education on allergy and make him and his famuly fanuliar with his
personal type of disease. It also allows the hospital a follow-up of the
patient, which seems to be of great value.

SUMMARY

In the social department of the Hospital for Allergic Diseases in Hel-
sinki, Finland, specially trained s.c, Allergy nurses keep track of the
development of the general allergen situation of the country. Through
personal contact with the patients in the hospital, correspondence
with them and visits to their homes after discharge from the hospital
as well as through contact with Public Health nurses and doctors
throughout the country, the Allergy nurses are able to provide a special
home and famuly education of great importance. This is supplemented
with written pamphlets and meetings of patients and therr family mem-
bers at which further educational programs are developed.



DISCUSSION
B. STOKVIS AND A. J. WELMAN

It 1s evident, both from the literature and from our own expertences, that a large
number of patients with psychosomatic affections passed their youth in dishar-
montous families, This circumstance 15 of consequential importance for the
treatment of patients with bronchial asthma, for which reason we shall briefly
examine the factor family-relationships.

A famuly may be regarded as a structure of mutual relations among several
persons living together. We may consider the famuly as a psychological umt,
1 which, therefore, no component elements should be studied separately. The
affecuve interaction between the members of the family 1s to a large extant deter-
mined by the family-bond A closer study of this farmly-bond enables one to
differentiate between a normat and an abnormal family.

The emotional relationship between different individuals may be based either
on an b - or on a binding p The mentally healthy person
feels ‘bound’ to his fellows, he 1s able to meet the other person by a susrender of
self, he is capable of giving love The neurotic family, on the contrary, is charac-
tensed by a p based on An 1ndi who, owing to
disturbances 1n his mental development (¢ g. through wreng education), has
remamed stuck n this attachment-relationship with his miheu, will retain
an infantile-erotrc attachment to it. He 15 capable only of feclings of dependence
and can only recewve love For a child, attachment 15 the normal emotional re-
lationship When adults are incapable of forming a bond with others, and relations
based on dependence remam pronunent, the family hfe is pathological. These
feelings of dey obstruct the mdividual of the of

B R AR VR S R R SR R

adult Ife. )
Within the family, the members exercise 2 mutually educative—andjor re-
educative-influence on one another. The famuly as educative milieu depends,
wmter aha, on
1) The personality structure of the members (temperament!);
2) The mutual relation between the parents (unconscious drives);
3} The parents’ sence of responsibihity towards the children.
JOVERIo Nt .

Acommdoans e lomla. ] - 1

ship with them I many cases the parents themselves have Temained stuck in
theiwr own infanti) tic feehngs of they are incapable of giving
love esther to each other or to their children, and strive only after the satisfaction
of thewr own desires To this end they utilize the child, with the consequences
that may be expected
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From the psycho-hy int the most i cause of a d
famly-ife must be sought m the parents. Stmce itis completely impossible to
prevent neurotics from gettng married, disturbances 1 family will always tend
to occur. They are, m fact, the more Iikely because, (in accordance with the geno-
tropic theory of Szondi) there appears to exist a strongly attractive force between
neurotic individuals.

The question may now be asked to what extent a disturbed famuly-bond may
also manifest iself m a psychosomatic affect:on. With regard to bronchial asthma,
Alexander already pomted to the occurrence of ‘frustrations” dunng ifancy.
From the biographic anamneses of patients with bronchtal asthma examuned
in the Leyden Psychosomatic Centre, 1t appmls that nearly 80 per cent had had 2

d family The of these
patients showed that they are ncuronmlly affected. This surely must lead to
any family which they may eventually found, also becommg peurotic.

‘The attacks of bronchial asthma, therefore, mught also be regarded as mam-
festations of a disturbed family hfe, This naturally entails the consequence that
the treatment of these patients should also involve the other members of the famuly.

Illness is man’s reaction to his mmeu, in order to creal: a ps:udo—equmhnum

T ampbemn SLa At 1




CHOICE AND CHANGE OF PROFESSION
by
D. A, WILLIAMS

The choice of a profession depends essentially on the individual, on
his or her educational ability and interest, which is dependant on
intelligence, personal drive and steadiness, health, family background
and on opportunity Our aim for the asthmatic is to recommend an
attainable occupation which will give a reasonable standard of health
and happiness and where there is no increased hazard.

Occupational guidance, as has been pointed out by Schwartz (1953)
is of special importance to the asthmatic, as occupational asthma often
starts at an age in which it is usually an economic disaster to effect a
change. He states that a survey of the occupations in which asthma
is particularly disabling would be of the utmost value.

Table I shows a list of occupations, or groups of occupations arranged
in increasing prevalence of incapacity due to asthma; their sizes in
thousands, thelr certified ‘spells of mcapacnty mthousands the *spells
of i * per hundred for each occup 1 group; and, at the
bottom of the list the average for all occupations. By ‘spells of in-
capacity’ 1s meant a period of absence from work for more than four
days. The mean duration for asthma was, in fact, fifteen days. The
figures relate to males and with certain exceptions cover the working
population, the employed and self-employed (plus those who have
lapsed from employment). *

The figures have been obtained from the Ministry of Pensions and
National Insurance, (Digest of Statistics Analysing Certificates of
Incapacity, 1951—1952). The upper eight occupations are all occupations
where the amount of incapacity caused by asthma was less than the
average and can, therefore, be considered suitable. The ten occupations
below the line, all have amounts of incapacity more than the average
and are, therefore, unsuitable.

On looking at those listed occupations one may wonder if some
occupations owe their positions to their having been avoided and
whether others may be over-weighted by asthmatics having selected
or drifted into them. It is a possible fallacy, but to what extent this
oceurs we have no means of estimating, in all probability it is insignificant
or at the most, very shght.

* Groups excluded* marners while at sea, members of the armed forces and non-industrial
cvl servans.
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TABLE 1
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Occupations listed in order of increasing prevalence of spells of incapacity
Asthma-males (1951) Great Britain

Population | Spells of Spelis of
Occupations atnskin | Incapacity | Incapacity
thousands {in thousands| per cent

1. Admmistrators, directors,

TOABAEETS « s sereensenn . 3 0 —
2. Professional & techmcal 695 1 144
3. Commerce, finance & i msumnoe. 1,328 2 JA51
4 Agnculture, horticulture &

forestry vovovvsrieiianen . 1,052 2 190
5. Engineering, metal manufacture. 2,521 5 198
6. Workers 1n wood, cane, cotk ... 484 1 207
7. Persons engaged in personal ser-

vice: hotels, clubs, institutions, 491 1 204
8. Workers i building & contracting 902 2 222
9. Futters, machme evectors .. .. 813 2 246
10 Clerks, typssts .. +-v.. .« 793 2 252
11. Road transport workers . 788 2 254
12. Warchousemen, storckeepers,

packers 363 1 275
13. Electnicians, electrical apparatus

makers & fitters ..... . 358 1 279
14 Painters & decorators ... . 332 1 2301
15, Railway transport workers .. . 316 1 316
16. Water, air & other workers in

transport & communications . 293 1 341
17. Workers 1n unskilled occupations 1,233 5 406
18. Coal Miners vuev vevivnernns 630 3 476

All Occupations ....... 14,400 35 243

Information obtawed from the Mumstry of Pensions & Natonal Insorance, Digest of
Statisics Analysing Certificates of Incapacity, 1951—1952
Calculations checked by E. Lewls-Faning, D. Sc¢, Ph. D., F.S S, Department of Medical
Statistes, Insutute of Preventive Mediaine, Welsh National School of Medicie.
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Another possible error is that some workers may tend to go off sick
more readily than others. Some engaged in work entailing only slight
physical exertion may continue at work while others cngaged in heavy
physical work may go off sick with the same degree of illness; financial
considerations may also have their effect. These considerations, again,
appear to be relauvcly ummponam for a person who is able to continue
work 1n a rel ly sheltered and ically satisfactory occupation
is obviously better oﬂ' than one who 1s not.

A third possible fallacy might be if the age-grouping in these occu-
pations varied very considerably, for there is appreciably more inca-
pacity from asthma over the age of fifty years than under fifty years.

Table I1 shows a companison of asthma and the infective conditions-
bronchitis, nasopharyngitis (the cold) and infl . For
asthma the positions of the occupations are shown as before; for bron-
chutis, nasopharyngitis and influenza, the position of each occupation
and 1ts p *spells of pacity® is shown. The percentage for
the total population in each illness is shown at the bottom of the re-
spective columns.

Let us take the top eight occupations first There is a large measure
of agreement here. Before only three figures can we see plus signs.
Workers 1n building and contracting have a plus thirteen placing in
bronchits, the percentage *spells of incapacity’ being just above the
average, 3 55 per cent as against 3.30 per cent. This amount above
the average 1s hardly significant. Workers 1n engineering have a plus
eleven placing 1n the common cold but here agam the amount of in-
capacity, 1,309 per cent as against 1.306 per cent, 15 not sigmficant.
Workers 1n wood have a plus ten placing for influenza, with incapacity
again only very slightly above the average, 8.0 per cent as against
7.8 per cent. We can sce, therefore, that those occupations with less
ncapacity from asthma than the average, have, w1th the slight ex-
ceptions mentioned, less incapacity from bronchi pharyngitis
and influenza than the average.

In the ten occupations below the line, there is again much general
agreement between incapacity from asthma and from these infective
conditions. Electricians and painters and decorators are, however,
outstanding exceptions. In both these groups of occupations their
thirteenth and fourteenth positions in asthma are not in the least 1n
agreement with their relatively lugh placings in these infective ill-
nesses,

Except, therefore, for these two outstandmg exceptlons it would
indeed appear that the tend to y plays a
definite part i the suitability or otherwise “of an occupation for an
asthmatic.
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Table III ccmpares the posmon in asthma with the positions and “spells

of i dasap ge of each occupatmn in nervous
deblhty and in psychoncuroses and psychoses, that is, with illnesses
due to nervous upsets. (I am sorry that the figures for psychoneuroses
and psychoses were not split up). Let us take the top eight occupations
first. All these occupations have position in these illnesses which are
better than the average.

In the lower ten occupations, again except for electricians and painters
and decorators, there is general agreement between illnesses due to
stress and asthma.

Table IV lists all the illnesses we have been discussing in order of
increasing incapacity.

‘The comparison of these figures is not without interest. Administra-
tors, directors and managers have the least incapacity in asthma, in
the infective respiratory groups and in the psychological groups.

The terms admimstrators and directors need no explanation, but the
term manager needs a little amp ion. In the main gers include
all those 1n executive positions drawn from all occupations including
industrial occupations such as mining, chemical, engineering and
building, etc., 1 €. when they cease to work in these occupations as such
and take up office work. In this group are the financially and socially
successful. It would appear that financial success must play a large
part in the prognosis of asthma. Responsibility, success, good food,
good homes with low physical demands, have no ill effect on asthma,
infact these appear to be the most desirable attamnments for the asthmatic,

Profe 1 and tect are also eminently satisfactory
for asthmatics. These occupations include the recognized professions,
the Church, Law, Medicine, as well as medical auxiliaries, teachers,
profe 1 Surveyors, h statisticians and mathe-
matictans, authors, editors ]cumahsts and officials of political, industrial
and trade associations, As with the previous group, these occupations
are 1n the main 1n the upper social classes.

Commerce, finance and insurance, again a satisfactory group of
occupations on all counts,

C ce nclud, ial travellers, proprietors of commer-
cial concerns and their salesmen and their shop- and other assistants,
ie. those working 1 the wholesale and retail businesses, e, . grocery,
green grocery, meat, fish, poultry, f y and
stores, Finance includes company directors, bankers, stock brokers,
auctioneers and estate agents. Insurance includes insurance managers,
underwriters, brokers, agents and canvassers.

Agriculture, horticulture and forestry is among the most suitable
occupations for asthma and all the other diseases listed, This group
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Comparison of asthma & nervous debility, psychoneuroses & psychoses by spells
of incapacity
Asthma-males (1951) Great Britain

Asthma | Nervous Debility Psg:c;;a;cx:!;: ::s
O b3
o o
Position | Position {‘;} gs;g:]g,f Position {"n f:;;l:l;f
Admmstrators, directors,

MAZELS «euavanrnes 1 —1 — —1 -268
Professional & technical 2 —8 -288 =5 432
‘Commerce, finance,

INSUTANCE 4 evuuuanass 3 —35 226 —3 377
Agaculture, horticulture,

forestry ... . .. 4 —2 095 -2 285
Engineening, metal

manufacture ,....... 5 —13 357 -7 555
‘Workers in wood, cane &

otk vainl Liiiaen 6 -4 207 — 4 413
‘Workers in personal ser-

vice (hotels, clubs, mn-

stitutions) . ki —3 204 —10 11
Bulding & Conf.mctmg 8 —I11 332 —6 554
Fitters, machine erectors 9 +14 369 +13 738
Clerks, typists .. 10 +15 378 +15 .883
Road transport |, . n +16 381 —l12 635
‘Warehousemen, store-

keepers .... . . 12 —6 275 +14 .826
Electricians 13 -7 79 —8 559
Pamters & decorators . 14 —9 2301 —9 602

Railway transport ..... 15 —10 316 —11 633
Water, air & other

transport ., .. 16 —12 341 +17 1.024
Unskilled workers PN 17 +17 649 +16 973
Coal Miners .. ... . 18 +18 111 +18 143
Average spells of m-

CAPACHY 1oernrnsasn . 361 660

~— Indicates that the incapacity s less than the average for all occupations.
+ Indicates that the Incapacity is greater than the average for all occupations

Information based on figures obtained from the Minustry of Pensions & National Insurance:

Digest of Statistics Analysing Certficat

of Incapagit;

19511952 C

checked

by E Lewss-Famng, D. Sc, Ph D, FSS, Department of Medical Statstics, Institute of

Preventive Medicine, Welsh National School of Medicuae, Cardiff.
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includes farmers, gardeners, forestry and horticultural workers and
those with ancillary occupations to agriculture. Their icreased exposure
to extrinsic allergens such as pollen and mould spores, and mn some
cases animal danders, does not appear to affect them appreciably as a
group as regards incapacity, One wonders if asthmatics do tend to avoid
these occupations These figures show no reason for avording agri-
culture, but on the contrary suggest that asthmatics mght be encouraged
to take up agriculture.

The next group, engineering and workers 1 metal comprises a very
wide and large group, varying from furnacemen, foundry workers,
smuths, metal workers of various types, to scientific mstrument makers
and workers in precions metals. Although the ‘spells of incapacity’ for
asthma in this group is satisfactory, this group has a higher tendency
to infections and a slightly higher tendency to nervous upsets than the
position occupied in asthma would warrant. As a group this has a
satisfactory placing in asthma, but one might well consider what branch
or sub-group the asthmatic 1s advised to take, so that the tendency to
infection would be less than the average for the group, nor should the
psychological suitability, the economic return of the work, and the
chances of promotion to the administrative or managenal positrons
be 1gnored

‘Workers 1n wood, cane and cork comprise a comparatively small
group In general it is a fairly satisfactory group and its position
this st is, perhaps, not surprising.

Personal service, i.¢. workers in homes (domestic of all types), in
hotels, restaurants, clubs and institutions, and includes hair dressers,
photographers and laundry workers—all who give a personal service
Again a fairly f: y group of p for asthmatics, having
a higher position than perhaps we, as allergists, meght have suspected.

Building and contracting needs little explanation. As the prevalence
of bronchtis in this group is higher than normal, asthmatics mn this
sroup should take extra care to avord respiratory infections,

Fautters, machine erectors, includes tool makers and fitters, fitter-

blers, mai motor ics and other
erectors and fitters. You will notice the marked tendency to mfluenza
and the relatively hugh rate of nervous upsets.

Clerks and typists. This, of course, refers to men only and it sur-
prised me that 1t was so low in the list. It includes costing, estimating
and accountancy clerks, secretaries, but not company secretaries and
office machune operators Essentially they work in an office, the same
as administrators, managers and directors, except that they rarely have
an office to th and therr position is obviously much
lower. Their tendency to upper i y infection is

paratively
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high, as is their tendency to nervous i ions. Therr pa 'u:.,
Jow position in our asthma list is probably associated more with their
economic state than with their actual working conditions. One might
have wondered if some asthmatics might not have drifted into these
occupations, but the evidence would appear against it.

Road transport, eleventh, causes less debility from asthma than doces
railway transport or water and awr transport, presumably due to the
fact that they are 1n their lornies, have less physical exertion and less
direct exposure to the elements.

INFORMATION OBTAINED FACM MINISTRY OF PENSIONS §&

NATIONAL INSURANCE DIGEST OF STATISTICS ANALYSING
CERTEFICATES OF INCAPACITY 19511952

PERCENTAGE OF SPELLS OF INCAPACITY CAUSED BY ASTHMA

grree -

Warehousemen, storekeepers, packers of furniture, china and glass
and bottlers. Here agarn, is an unsati y group of p and
their position on the list of asthma fits in with the other illnesses. There
is a very high incidence of the commen cold m this group, Here again,
one wonders whether people who have become, or originally were,
somewhat incapacitated have been attracted to this type of work, but
the correlation of incapacity between asthma, infection and stress in
the group is against this.

Electricians and pamters and decorators. It is of special interest
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that in the infective and stress illnesses they have a consistently and
considerably higher placing than in asthma. Many painters and deco-
rators and some electricians, are undoubtedly excessively exposed to
that very potent allergen house dust. Fumes from paints and non-
specific dusts in both occupations may also play a part. Economically
they are about average. The other alternative is that many asthmatics
have chosen these occupations, but this appears unlikely, Whatever the
reason, we must consider these occupations unsuitable for asthmatics,

The last two groups are obviously the worst, not only for asthma
but for the other illnesses listed. The figures here are quite consistent.
Economically the wages in coal minmg are relatively good and their
positton as the worst occupation 1s probably entirely due to their work.

1 would, however, draw your attention especially to the lowly position
of the unskilled workers. I have, for many years, urged asthmatic
children to work hard at school, to develop mental capabilities to
compensate for their physical disabilities. In asthmatics at work, I
urge them to be conscientious and thorough, to develop steadiness
and personal drive so that they do not change their occupations fre-
quently and so end up m this group of unskilled workers.

Finally, the map shows that in Britam, the place of occupation for
males also significantly affects incapacity from asthma. It shows that
there is less meapacity from asthma in the South East districts of
Britain (the warmer and drier parts) than in the western and northern
districts (the wetter and colder parts), Therefore, 1 choice or change
of occupation, the locality should also be considered. This latter con-
sideration may be esp ly dered in the middle-aged asthmatic,
where a change of locality may be more easily brought about than
a change of occupation or profession.

In summary, T would suggest that in the choice or change of profession
We should consider: 1. the resulting economie position; 2. the Liability
10 naso-respiratory infection; 3. the liability to stress, and last, but not
umimportant; 4. the Liability to extrinsic allergens, as well as the locality.

It 1s with pleasure that T acknowledge my indebtedness to Dr. Lewis-
F“mﬂE,'D Sc, Ph.D, Department of Medical Statistics, Institute of
P.:evenhve Medicine, Welsh National School of Medicine, Cardiff, for
his help and advice with the figures presented.

Reference

SCHWARYZ, M. (1952) Actq altergotogica, ¥ Supplement IL,
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flour allesgy leading step by step from a rhinitts over bronchial asthma to an
emphysema. However, the workers in the spinning mulls will usuaily not Iive to
this late stage of the disease, since they will become transferred after their first
asthmatic episodes (although even then too late) into rooms clear of sericin:
dyenes, packing-rooms etc.

Every worker ought to be examined as much as every mn]ler and baker, every
3 or 6 months ror the of (skin or other mani-
festations). If positive ﬁndmgs eust, the person affected should be withdrawn
from this type of work and, if feasible, be given another occupation.

-~ P S ., KN

demic’ asthma oceurs in the Vicinity ‘of factones m which castor-beans are pro-
cessed while their dust 1s expelled into the open aw. However, the disease will
not become evident among persons who recently moved m the surroundings of
the factory but only among those that lived thexe for a certain length of time.
This span rep the period S will not occur unless
the dwelling bies within the reach of the gaseous by-products with thetr allergen-
beaning dust particles Thus the epxdcmxc origates by means of temporary
exposure to the allergen, 0 the of an ep: of typhord
by the dissemination of the typhold bacnllus through contamnated water, milk
or the hke. I myself? have examined such cases, and more asthmatic epidemics
owing to the dust of castor-beans have been described 1 U.S A. bet Figley and
Elrod, 2 Zerbst and a new by A. U. Cintra und E. Mendes. ¢ Important are the
corresponding expenments by Ratner and Gruehl ®

4) The same principle of pathogenesis 15 also realised n ‘Printer’s asthma® (Ho-
schek, ® Fowler %), although the allergen is a different one. it is represented in
the gum arabic resin, used as powder 1n the process of wet spraying. The symptoms
of this disease gradually develop in the same manner as i the Ist and 2nd
example,

5) Mention 1s also made of the asthma ansing in factories producing mother of
pearl -buttons. Here the pnncxple works according to the allergy to oyster-shells

ib W. Gi 3 detailed descrip hereof 1s given on the First
International Congress for Allcrgy, Zunich (see fig 2 and 3),

6) There ex1st some more observations on this subject which will not be considered
here as I am presenting only own contnibutions or some few clear cut communi-

2 Hefte wur Unfaltherlhunds, 44 {1952), S. 221

*JAMA, 90 (1928), 79

* Industr Med 13 (1944), 552,

LT Allergy, 25 (1959), 253,

5Am J. Hyg 10 (1929), 236,

* Polygraph, 1953, S 611 (Heft 20)

" a) Lancet, 16 (1952), 755 b) Intern, Arch, Allergy ete. 6 (1955), 120
* Ist. Intern, Cgr Allergy, 1951, Proceedings p. 285.
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cations to the problem s given 100 the scientific works of Royle?, Wyers® and
others* asthma from dust derived from cotton-sced, sheep’s wool, coco-nut
fibre etc.

All these observations stress the significance of the invasion by some allergen fot
the pathogenesis of bronchial asthma. Whatever gets registered 28 bronchial
asthma either 1 our clinics or in general practice 15 ‘ased on the same prmciples.
Unfortunately thete are O rmany cases of allergy with a long history the climical
symptoms of which became overflowing only now of went unnoticed for years
aithough fragments of the process eusted long before. Every year the nurnber of
allergic persons augments among which the analysis of some antigen 13 success=
f Mo nerfarmed demonstraing 2 spcaﬁc cause of the disease. Yet, these analyses
. - P e mmants and the complete syndrom of

© e

: .
. .o .

which formerly were sad 10 ve wS e " :
virus. Although the conception of a hypererg® Inflammation Yue w w=- u 5
o -5 uc eareect nsc 15 DOL 10O frequently encountered. Thus the otd
P teesm Thus fact also often
' [owever there exsts
- asion by a common
he formation of an
' ' yust be stressed that
O oo ' he pathogenests of
. 12224 un the focus of
- W . 1s¢ raOBING

1018 DOL praciaved = . strating the

allereen, However the more <Kilful and exact We pav elaborated,
! " L mimos observed, the nicher the findngs will
. . istics can barely be that con-

. - - . ternal and external additional

. . . occupational asthmatics, these

' -+ -t ~ansuccesss

lestons of the mucous meimbies?
bronchitis, derangements of nnervation (pathologiedt cue 18, fixed
conditioned reflexes), harder organic Jestons such as emphysema and bronchrectasis
are irreparable. Tissues Of 10% functional value as &t Tssue have then replaced
the normal tissue with 1t8 zegular function

For these heavily damaged Y hmatics symptomatic therepY granted by drugs,
1 Iat Intern Cgr. Alleredr 1951, Proceedung? P 7%
S Intern, Arch. Alerg?s S s 19
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y Psy py, changing of envi and climat means a certain
but not entirely satisfactory rehef

If the descnibed connections would become generally acknowledged the impor-
tance of the patient’s history recognized and the gradual development of the disease
comprehended, then the first symptoms could be traced back to a (possible)
allergy. An analysts of the allergens could be achieved and on the basis of protec-
tion from the allergen further damage—particularly the i final stages
of the disea: ght be readdly p

INHALATION RISKS OF FUNGAL SPORES TO
BUILDERS AND DECORATORS

by
K. MAUNSELL

Snce & high percentage of patients suffering from bronchial asthma with house
dust and fungus allergtes was found among builders and decorators, quantitative
estimatton of the concentration of arborne spores was carried out in 2 London
houses under structural repair and pared with 6 normal dwell (shit sam-
pler) Sampling was carried out 1n a room adjacent to the one i which the builders
were working. The rooms had no direct communication but led to a common
hall. A tenfold 1ncrease was noted m the total spore count instde dwellings when
building was 10 progress The mcrease was mamly due to Penicillium. It must
be assumed that the concentration of airborne spores 11 the room 1n which the
men were actually at work was considerably higher and that prolonged exposure
to such air may well lead to asthma m allergic builders and decorators.

Reference
MAUNSELL, K (1954) Internat, Arch of Allergy and Appld. Immun, 5, 373

B. STOKVIS

The expeniences 1n our Leyden Psychosomatic Center proved that, mn several
cases, {ties and {1 ions m the p are of more importance than
those in sexualibus, which are often d as the most 1my psychic
determinants in patients with asthma. We always try to combine our psycho-

Js with the k of our (female) social worker. The latter
visits the employers and tries to mmprove the soctal situation and environmental
factors in close P with the psychoth i

P

R. § BRUCE FEARSON

In considering the figures that Dr. Williams has shown us, 1t 1s important not to
over-simplify their significance. Although certam occupations may predispose to
asthma, 1t 15 also probable that ¢ertam occupations are more surtable for asthma-
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ties than others and these will, therefore, have a high icidence of asthmatics
among them. Many young asthmatics, for example, take up clerical work, because
they feel it will be within their capability. Because there 15 a relatively high 1o~
cidence of asthma among clerks, it docs not, therefore, necessanly mean that
1his pati P 1o the T of asthma

P

D. A WILLIAMS

The patural history of asthma is to start in childhood, to tend to disappear in the
teens and 1n young aduls 1fe and 1o come back agmn in Jater hfe. When we advise
indjvidual asthmatics fun their chowce of occupation we must obviously not advise
an occupation where there is a big risk of allergic sensitization, such as bakers,
printers, etc, and I would agree with this. It 15, however, important that we should
take a vary broad view of the choice of occupation for an asthmatic for in this
way we cau hope to prevent the return of asthma in later hfe in many cases, asthma
which so often leads to much incapacity.

The miners in Engtand and Wales are frequently x-rayed and the incapacity
Bsted as due to asthma could not be due to pneumoconiosis,



CHILDREN’S HOMES FOR ASTHMATICS*
by

SVEN KRAEPELIEN

Nowadays asthmatic children are a large part of the patients in our
children's hospitals and 1n the ofﬁces of pedxamclans As far as we can
judge, the number of 1c has i d considerably
during the last few decades, even though we cannot get any exact figures.
In an mvestigation of the incidence of asthma in the Swedish schools,
1 have calculated that the number of asthmatic children 1n our little
country 1s about 10000. In the elementary schools of Stockholm the
ncidence was about 1.4 per cent. When the asthmatic children of pre-
school age are also taken into account—a very large group whose exact
number cannot be definitely established—the serious pediatric and
social problem of asthma becomes even more obvious. Simular figures
for frequency are to be found in Norway and in Holland.

For technical and, many times, for psychological reasons asthmatic
children are usually mnvestigated at the hospital and the treatment is
generally started there A frequent and regular control is always neces-
sary, which 1s upsetting for the child as well as for its parents. Un-
fortunately 1t 1s often necessary to discharge children from the hospital
at 2 time when, for various reasons, it 1s not convenient for them to
return to therr homes. A satisfactory adjustment of the home environ-
ment from an allergic point of view 1s not always possible, for instance,
‘because of the father's profession or unfavourable home conditions.
Small apartments with difficulttes concerning good dust hygrene -
crease the risk of infections. During the treatment period there should
always be the possibility of placing this group of children for various
lengths of time away from the famuly 1n a suitable home, like a con-
valescent home. It is true that asthmatic children can stay n ordinary
convalescent homes together with other children, but the character of
their allness is always a hindrance to thewr being admitted to the home.
Often the personnel is afraid to handle the acute attacks of the asthmatic
children. Also, the length of tume the children are allowed to stay at
these ordinary convalescent homes is limuted by the lack of places there.
At least this is the case in Sweden and I suppose this 1s also true in
many other countries For asthmatic children, a two or three weeks’
stay away from their home environment is not sufficient; often they

* From the Pedutric Chinic of Karohnska Sjukhuset, Stockholm, (Head Professor A Wallgren).
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often become quite free from symptoms as soon as they come to the
hospital without any therapeutic measures at all, A hygienic environsment
from an allergic as well as a psychologteal point of view is the probable
explanation. Since 1936 a boarding school for about 20 asthmatic chil-
dren has existed in Stockholm. The home s situated in Stockholm itself
and 15 only a few metres above the sea. First, the equipment of the
home has aimed at a rational dust hygiene. The children live there during
the school terms and usually get leave of absence every weekend, In the
summer, when most asthmatic children have their best period,—except
those sensitive to pollen—the children usually stay at home or at public
summer homes together with other children. The shortest time of attend-
ance has been one term and the longest, 14 terms. During the first days
after their arrival at the home most of the children have become free
from therr asthma attacks. All have been able to complete their school
attendance, interrupted, of course, by intermittent illnesses, but less
often by asthma attacks. During their stay at the asthma home all the
children have received aspecific desensitizations with colloid sulfur,
sometimes combmned with bacterial vaccines-therapy. In a follow-up
study with an average observation time of 3—4 years it is seen that
about 90 per cent of the children from the asthma home have become
free from attacks that had badly influenced their condition or occupation.
The good results from the asthma home 1n Stockholm are quite as good
as those from mountain asthma homes, even though the published
results cannot be compared in all respects.

As not all countries have the desired topography for such homes in
the mountams, I want to stress as my personal opinion that it is not
necessary for such homes to be at higher altitudes far away from home
environments and, above all, quite inconvenient.

‘With the high incidence of asthma in children today in most countries,
it 15 desirable that a sufficient number of suitable institutions is estab-~
lished so that more children who need such care may have this advan-
tage. In Sweden the interest in this matter has had good results dunng
the last few years. In the spring of 1955 the Swedish Red Cross started
another school home for asthmatic children and in several Swedish
provinces they are preparing similar institutions.

What are the requirements for an asthma home? An asthma home
should be centrally located 1n the neighbourhood of a big town or in
the center of a province. As climatologic factors have hardly any decisive
jmportance for the asthmatic children, there is no reason to place the
home in hgh altitudes, which often means transportation for longer
distances and thus, more inconveniences. A good reason for a central
position of an asthma home is first the need for close contact with
pediatric hospitals. As the child with acute attacks should have the



CHILDREN’S HOMES FOR ASTHMATICS 111

possibility of immediate hospitalization, the relative proximity to a
hospital must be the decisive factor in its location. The parents must
have the security of knowing that their child will be able to get help
and adequate attendance when having an asthma attack. Another
important reason for the central location of an asthma home in a town
or a province 1s that the parents will be able to wisit the child rather
frequently. Ths is specially important for the preschool child, as a long
separation from home and parents may have 2 detrimental effect on the
child’s health in the long run, an extremely important circumstance,
only recently given the proper consideration. The parents thus have
frequent assurances of the child’s welfare and may observe with their
own eyes 1 what environment he is lving,

In every asthma home it should be possible for the children of school
age to attend classes. Classes can of course be held in the home itself,
but as a rule such arrangements make the costs higher. It is less expen-
sive and often quite sufficient if the children can have their education
at a nearby school. In a large city where there are more extensive
educational facilities and better possibilities for collaboration with
school authorities, this problem of co-operation between school and
home can be solved practically so that more or less wregular pupils
may continue their studies.

The duration of the asthmatic child’s stay at the home should not be
fixed in advance but should be determmed by the individuals need. The
ume of attendance should not be shorter than 3 months, that being the
shortest period with any therapeutic importance.

A further requirement for an asthma home is that there must be a
specialized nursing personnel Even at the home the children should
be able to get the help they need for their attacks To avoid any inse-
curity in their minds the parents must be convinced that there 15 a
competent personnel at hand. If there is not a competent staff one can
very well understand the parents’ hesitancy in sending their chidren
to the home. The parents know more than anybody else that their chuld
needs special care The home should be under the guidance of a phy-
sician, preferably a pediatrician

In spite of the inconveniences that separation of chuldren and parents
may bring about, the many good results we observe when taking asth-
matic children from their home surroundings for varying lengths of
time, suggest that we always should have avadable the facilities to do
so whenever indicated. Even if the stay in special asthma homes
—-whether mountain or city—does not bring about more constant
results, 1t often gives the children an nterval in which they feel better
and more like other children Their physical and psychologrcal condition
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often improves and may facilitate the continued therapy in their own
home environment.
SUMMARY

With respect to the high incidence of asthma in children the author
discusses the need of special homes for asthmatic children, and the im-
portance of a change of environment for some of these children as a
necessary part of the therapy. The placing of asthma homes at high
altitudes 1n the country as opposed to the more convenient city locations
1s discussed. The author himself prefers the last mentioned alternative
and presents his reasons.



THE INSTITUTIONAL REHABILITATION OF THE
INTRACTABLE ASTHMATIC CHILD

by
H. § TUFT

Fifteen years ago, a definitive program for the institutional rehabilitation
of the intractable asthmatic child was started at the Jewish Nattonal
Home for Asthmatic Children, Denver, Colorado. This program was
conceived by Dr. M. Murray Peshiun, ! who in 1930, expressed the need
for such an institutson. In the course of this operation, certain concepts
of the development of intractable asthma have been recognized. There
has been also an attempt to define the reasons for the obvious results
itherent in this procedure. This paper will attempt to cover both phases
50 as to provide a basis for further discusston in ths field.

In the early days of this program, 1t became apparent that separation
from the home environment was effective 1 controlling asthma in
approximately forty-two per cent of the children admutted to the in-
sutution These children would have no further asthma during their
stay which usually was a two-year period. A second group, comprising
forty per cent of those admitted, showed progressive lessening of severity
and frequency of symptoms in the first year of residence and complete
loss of symptoms in the second year. The remainng 18 per cent of the
children were either not helped at all, or learned only to tolerate the
Syr;'l_g(oms already Ppresent.

of upon arrival at the Home in the
group so aﬂ'ected gave rise to speculatmn concerning the reason for
this result. A theory of the development of mtractable asthma was
developed which included the following factors: heredity, allergy,
infection and finaily, the emotional overload It would be redundant
to cover the first three factors, but the fourth factor needs a great
deal of clanfication

By the term ‘emotional overload’ is meant the additional burden
carried by an asthmatic child in a disturbed, uphappy or tense home
environment ¥t has been postulated that such a burden may be the one
single factor which converts an ordimnary asthmatic child into one who
will not respond to conventional anti-allergic therapy. It has been
further postulated that the emotional environment may actually cause
a break-down of the immune t There is the prob y that
ten per cent of asthmatic children fall mnto the category of intractable
asthma, One should not, however, conclude from the foregoing that
-
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the lessons learned in the intractable asthmatic necessarily need apply
to all asthmatic children,

It is our feeling that the type of emotional overload which most of
these children manifest, is described quite completely by Abramson’s
concept of the ‘Cronus complex’. * Although the theory of maternal
rejection as proposed by Miller an Baruch 3 has been widely circulated,
we cannot see the application in our patients at the Home. We believe
that maternal rejection is part of our twentieth century culture and is
common 1 all child-parent rclatlcnshnps We feel that there 1s no

eater 1ncid of this ymp in the asthmatic child, and
further that this symptom is not responsible for the production of the
intractable state.

Certain technical matters should be discussed at this point in order
to clarify the matters of admussion procedure and the discussion of the
application of treatment technics The age of children to be admitted
is restricted to those five years of age, up to and including 16 years.
Younger children have not been admitted because of the tremendous
cost of the custodial problems involved. Older patients cannot be
admitted because the physical plant does not allow for adequate super-
vision of the older teen-ager

The sole medical criterion for admission is the diagnosis of intrac-

* table asthma. Intractable asthma is defined as severe, perennial asthma,
requiring frequent hospitalization which despite adeq
ined therapy plete allergic workup.

To make maximum use of treatment in the institution, a sick child must
be ready to separate from the famly. The chuld must have the capacity to
live in 2 group situation. The IQ must be in the normal range, for those
with subnormal IQ ratings cannot make maximum use of psychiatric
casework The family must be able to allow separation and must be
willing to continue in a casework relationship while the child is under
care This study is made by the casework agency (family welfare, child
welfare or child gmdance) in the hometown of the patient,

The Home is located on a 174 acre tract in the heart of Denver.
Children reside 1n cottage-type buildings with each child having an
individual room or a cubicle. Each cottage is supervised by a house
father or a house mother, usually in the number of one house parent to
ten children. The children attend public schools in the vicinity. The
grade school is located approximately four blocks from the Home,
the Juntor High School 1s across the street from the Home and the High
School is within walking distance of the Home. The staff also includes
a full-time athletic director and part-time recreation personnel.

Four features of treatment and rehabilttation are recognized. The
simple matter of separation from the home environment is perhaps the
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most important in the eventual rehabxlnahon It should be stressed
that this n all probability ref dous total envi

change which includes both freedom from contact with allergens as well
as removal from emotional tension of the home, The word ‘parentec-
tomy" has been coined by Doctor Pesbkin to describe one feature of the
separation. This alone cannot account for the immedate result, but may
be responsible for some of the long term results,

The matter of climatic change comes in for a great deal of discusston
but there are many features of the weather in Denver that mumic to
some extent those in home communities. Generally speakmng, the
Denver climate is dger, there being many more days with humidity
being less than 20 per cent. However, there are wide temperature swings
from day to might and periods of precipitation and gale-like winds
which also are present in other areas of the country. The altitude of
Denver is 5280 feet above sea level, but it must be stated that this has
never presented any problem with regard to respiratory function,

The next facet which is deemed of importance is the matter of group
lving, It is now a well-recognized fact that children afflicted with
chronte disease do much better in an institution dedicated solely to that
disease rather than in a geperal mstitution. There 1s a great deal to
be said for the ability to look at one’s neighbour wath similar afflictions
without shame or reproach.

Many children have been hospitalized frequently or have spent many
hours in bed. They have forgotten what it is like to play with other
chuldren, Institutional living helps in this field as well as in the field
of new adult experience and restoration of confidence House parents
assigned to each group are educated in the physical and emotional
aspects of asthma so as to view the child in a different perspective than
his own parent. The child reacts to this attitude with a calmer, less
harrassed feeling which aids his eventual rehabilitation. Athletics,
arts and crafts, and music training are other facets of the group living
approach

It would not be in the scope of this paper to discuss allergy therapy
in general, Suffice it to say that the recognized technics of testing and
treatment are utilized m the institution much in the same way as in
the child’s own area, We have seen many instances of pollen therapy
becoming effective during their residence at this institution whereas 1t
was app y imeffective previ

The success of the role uf lhe psychlamc therapy in eventual TE-

ToLoveaston oo

s

. . . n
institutional setting. The degree of psychiatric therapy depends upon
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the problems presented. It 15 our feeling that the highly trained social
worker from an approved school of social work and having at least a
master’s degree in the field is capable of handling most of the problems
connected with adjustment to the institution, and to the living situation.
However, therapy which need go beyond this more or less superficial
approach should be done by analytically trained psychiatrists. Psy-
chuatrists must, however, have special adaptation for the work of children
and a very good orientation in the asthmatic individual’s problems in
order to become completely effective in such a setting.

The members of the social service staff work with those in other
departments to help the child make maximum use of placement in the
Home. This 1s accomplished primanly in three ways:

1) The social service worker reviews the child’s history and contributes
his observations to the people who are working more closely with the
child. In this way each adult having contact with the child gains a more
complete understanding of him. This interchange of knowledge and
impressions aids greatly in planning the future treatment of the child.

2) The social service worker keeps the parents informed of the child’s
general adjustment through reports to the social agency. These reports
enable the agency to help alleviate the parents® concern about the child,
and to help the parents in reaching a better understanding of their
own problems,

3) The social service worker holds regular interviews with the child.
These interviews compose the greatest, and perhaps most important,
part of treatment. The permissive setting of the office enables the child
to express himself through talk and play. The relief of emotional tension
this therapy provides makes the child more responsive to other treat-
ment; enables him to adjust more readily to the institution; and prepares
him for his eventual return to his family.

Space does not allow a more complete evaluation of the total result.
However, in general, 1t might be said that 85 per cent of the children
in the program have maintained their gains for up to 12 years. Followup
studies should be available to the profession within the next two years
m the form of a monograph by Doctor Peshkin which 1s presently
being written,

The 1ndication realized from this 15 year experience 1s that more
facilittes must be available for children falling into this category.
Pending a greater knowledge as to the reason for the effect of separation,
rehabilitation of the intractable asthmatic child must be expanded to
include those patients restricted from this approach by reason of finan-
cial responsibility of the parents. One may foresee the need for insti-
tutions of this kind in each country of the world as well as in connection
with the large cities of the United States.
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DISCUSSION

1S IT USEFUL TO MAINTAIN NURSING-HOMES
FOR CHILDREN?

by
N. J. M. AARTS

A change of appreciation of the Nursing-home for Children may be seen nowa-
days. In the beginning mostly only badly nounished children were sent to a home
for a while—normally 6 wceks—(o nse |hc1r welgh! by good food :md by dmdmg
the day

homes

To-da,
comes more and more 1nto (he List of indications 1s nervosity It means that a child
is not capable of lLwving its normal everyday Ife as it should: 1t 15 badly
tempered, does not eat, does not grow, does not behave itself 1n the normal way,
does not sleep or awakes several times duning the mght with fear, 1s hghtly 1n-
fluenced by misfortune etc Mostly the cause of this abnormalsty lics tn the family.

Is there any reason to treat these children in a home?

The cause—the incongruities of the family—canaot be cured by removing the
child and forstening 1t during a period of several weeks tn a nursiag-home. Still,
1 believe, we can do much good by giving these children a time of psychical rest
outside the famuly, even when knowing that a return to there will be necessary.

Until now I spoke about nervosity, but the same 1s true for asthma, because
next to other factors, a mughty psychical component 1s there Therefore, apart
from the fact that medtcal care 15 necessaty in the ‘normal’ nursing-home and
specral medical care 1n an asth , the most thing we have to
do 15 to give these children a mcn!al-h'ammg, without Icmng them know 1t 1s a
mental-traiung We can give them a better adaptation to reality, we can teach
them how to behave themselves with other people, 1 the first place of course
with other children, but also in their contact with grown-up people. These 6 weeks—
often twice as much—are as important to the child as a holday of some weeks
1s to a working man. And beyond this hohday we can give them so much?

For that reason 1n the nursmg-home there must not be a system as 1n a military
camp The child is, mentally, unable to accept all 1t does not understand We
must try—according to 1ts capacity to understand—to show and teach the child
why 1t has to behave the way we tell them and not i any other way! We must

PRS- TR AU VSU U AR S TSGR A S RO OY
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to decidé where and how to stand against the troubles i 1ts fanuly.

Therefore we must think—more than we have done before—about the family.
While the child 15 1n the home and better already before, we must ask the help
of the social-worker! At first this person must make a report of the famuly, social,
structural etc Thus report must be sent, also, to the doctor of the nursing-home—in
that case he can talk 1t over with the directing nurse and as a result of this the
report might be of some help tn the treatment of the child Next the social-worker
must try to change the fanuly-situation in talking with the parents, separately
and together Often 1t will be no case for the social-worker, but more for the
psychratrist. Thus there must be C&Opel‘aﬁ?l“l 'bctwecn !h'e fam:ly-doct‘or and the

)
f
. N ! -
of keeping contact with the nursing-home for two reasons:
1) the nursing-home can give—also afterwards— some good advice

The nursing-home 1tself must be, as much as possible, 2 normal home. It must
not be too splendid, with too much of a home 1n 2 nursery-tale It must not be
too big a change for the chuldren from the familyhouse mto the nursing-home,
and back again. Give them the same things to play with, that they know from
home. Do not let them sleep in a room with too many beds, do not make a dot-
mitory—personally I Iike bedrooms for about 6 children And, as 1t is 2 home,
let thern have the feeling that, when in trouble, there 15 always someone to help
them—like mother at home Do not let them play alt day long what the purse
m charge Iikes to do, but give them also some time to do as they like.

In this way I believe, all our nursing-hores have reason to extst, and we cannot
miss them!

As a result, the youth of to-day will be the psychical stronger generation of
to-morrow,

1. DUCHAINE

From a lunited experience with an asthmatic children’s home, established at the
Belgran Coast, the author draws the followng tentative conclustons.

Itis desirable that the Home should be constructed in view of 1ts special purpose.
Attention should be directed to the facihiies necessary for play mn allergen-free
surroundings.

Problems arising from adequate schooling should be considered as the children
have to spend at least 6 months in the home before they can be sent back. Dunog
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their stay, adequate desensitizing treatment should be given and the child should
only return m his family 1f control of environments m his own house has been
fulfilled.

Diagnostic elimination diets can be used i the home although they necessttate
full co-operation from the staff and the hotel management. This last point 1s some-
trmes difficult to attain.

THERAPEUTIC VALUE OF ASTHMA-HOMES

b
J. E. C. SCHOOK

A certamn percentage of the children with bronchial asthma 1s at home resistent
against every form of Al peuti we take, fail and we
can’t succeed at home 1n trymng to get a reasonable situation.

These are the children who n the first place are considered for an admissien to
an asthma-home and with these children 1s such an admussion, which means a
long separation of the child from tus farly, mostly yusufied.

Why 15 1t possible to treat these children better in an asthma<centre than m
theirr own homes?

Of course there are many advantages, which are very clear. In the houses specially
fitted for these children we can make the conditiens of Lfe as favourable as
possible This concerns as well the allergic factors as the psychological sides of
asthma.

Ishall not gomnto thissubject But there 1s still one thing, I think is very important
which I will mention n this connection, and which shows 1 my opimion the value
of the asthmy very ly and that s the p ity for an exact obser-
vation of the patient and of his attacks of asthma, By this observation 1t often
becomes possible to find out which factors are important for his type of asthma
and how we have to treat them

You all know how difficult 1t often 1s to get a clear history from the parents
of the asthmatic child and to form a just notion of the different factors, which
take part in the influences on the attacks of the child.

When we have the chuld under our constant observation we can note very
exactly hus attacks and all influences which may be important. In this way 1t 15
often possible to get a better view on the patient and his sensibilities,

Also for the judgment of the results of the treatment an exact observation
can be very helpful.

I will give you a single example:

In consequence of the many different factors, which are active at home
{allergic and psychological) the attacks of asthma become often so severe and so
frequent, that 1t 15 not anymore possible to separate the different causes from
each other.

Only as we bring the chuld in a favourable situation and a big part of his asthma
vanishes, we keep that part of hus asthma that is the most important one and that
we can treat with the best chances of success
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When we add to this treatment of the child a freatment of the milicu the
child comes from, and where he has to return when he 1s dismissed, we have a good
chance to reach a good result 1n the end.

B. STOKVIS

1 completely agree with the contents of this very mteresting paper. Only I should
ke to remark, that in our view 1t 1s not useful to treat children outside therr own
mulien. We prefer to treat the chuldren psychotherapeutically, when they are m
their famuly environment. When 1t 15 necessary to give the children a psycho-
therapeutic treatment in children’s homes, we always combime the individual

with oup p py, play therapy
in groups, psychodrama and a Punch and Judy show.

K. WILKEN-JENSEN

Fundamentally I believe that it 1s best to treat an asthmatic child m 1ts usual
surroundings, and I constder the sojourn in a children home as an emergency
arrangement, In Denmark we can send our children to a home in Norway (in
the heght of about 800m) exclus(Vely meaut for asthmatic children or to an

ordigary ~~=- ~tem-nmss Skt 1s especially
nterested 28 you may
know—h. the children

are free from attacks as long as they are there, but most of them relapse afterwards,
some of them even have an attack 1n the tram or on the boat on the way home.
In Switzerland I was told that asthmatic children were sent to the mountams, but
that the pediatricians were well aware that the symptoms recurred when the child
came down again I am not convinced exther that the duration of the stay in the

homa g af ol P PN

of the chuld is more or less restored, as well specifically as totally



THE TREATMENT OF BRONCHIAL ASTHMA IN
HIGH ALTITUDE CLIMATE

by
H WISSLER

It is somewhat difficult to speak about the climatic treatment of bron-
chial asthma because, conscious or not, the hearer suspects the speaker
to talk propaganda. I understand this attitude very well. While for
instance hyposensitisation or psychotherapy may be done, at least
theoretically, everywhere, chmatotherapy is confined to certain places
and therefore experience of it is limited to a relatively small number of
physicians. All T can do 15 to emphasize that the facts I am going to
present to you have been collected as honestly as possible and according
to the rules of medical science.

The high altitude treatment of bronchial asthma is time honoured.
At the place where I live, i.e. Davos at an altitude of 1500 m (5000 feet),
asthmatic patients have been under medical care for about 7 years,
There is more than one family whose ancestors came to Davos 2 or 3
generations ago because of asthma and settled there. If we compare the
first report pubhished in 1906 with our recent studies, there is no striking
difference. The experiences have been the same over the last 50 years.

According to general rules, I will first mention the facts which are
well established and then the more obscure sides of the problem.

All observers agree that the majority of asthmatics are free from
asthma as long as they are in the mountains. That s especially true for
children, It is always amazng to hear that children have had very
frequent attacks over many years at home and to see them at Davos
being completely free from asthma from the first day onwards. In a
study we started some years ago we found that among 200 children
85 per cent were free from asthma, while the remaining 15 per cent had
only infrequent and minorattacks The 85 per cent actually had no attacks,
while shght wheezing which did not hinder normal activity was not recor-
ded. During the last years we have marked any sign of asthma, even the
slightest, on our medical cards with red and even so there are many
cases with no red marks at all. For the last few months we have been
trymng to establish clinically 1napparent bronchospasms by measuring
the timed vital capacity (Tiffeneau Test) before and after an epinephrine
spray. It seems that this silent bronchospasm is not infrequent and is
not much infl d by the apy. Yet our experience is very
Timuted. The number of attacks depends very much on the type of cases
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under observation. During the last year for instance we had a higher
incidence than before. This was due to a group of English children. My
English friends had collected as a test group the worst asthma cases
they could find. It took several months to get them more or less free
from asthma, but after a year the result was quite satisfactory.

Tt 15 unnecessary to explain to you what it means for an asthmatic
child to be free from attacks. The consequences are striking, on the
physical as well as on the psychological side. The weight increases,
muscles become stronger, the children, often depressed and anxious,
‘become lighthearted and more self confident. On the other hand I must
mention that I never have seen a chest deformity or a marked degree of
emphysema disappear. You may ask perhaps what treatment we give
apart from low barometric pressure. Very little. We have breathing
exercises done in the majority of cases. I think, that a prolonged siesta
on the balcony is useful for most of the children. Apart from that rest
period, the physical activity is normal. In summer, walks in the moun-
tains are taken as often as possible and in winter the children go to the
icerink every day. Yet we noticed that one has to be careful with these
major physical exercises as many children tire very easily. As to the
educational side, the children hive in groups of 1215 under the care
of a trained nurse and have regular schooling in rather small classes.
Psychotherapy in the strict sense is not used, but we try to mcrease the

hildrens” self- d b we can. As to the length of the cure,
there are no definite rules and each case is to be considered individually.
In general short cures of 1 month or so are found 1o be of very little use.
“We think that 6—12 months is generally a surtable length of time to stay.

To summarize the observations during the stay in high altitude: 1n
almost every case there is a considerable improvement of the general
condition, in the majority of cases disappearence of the clinical symptoms
of asthma and m a minority only reduction of seventy and frequence
of the attacks.

‘The essential question now is, what the results will be after the children
teturn home. The usual objection to high altitude treatment 15 that the
results are transitory and that, a month after return, the child is in the
same state as before. The question has been examined several times
and the sesults were of a stnking uniformity. So it wilt do if I mention
a follow-up study we performed n collaboration with the universi
childrens” clinic at Zirich a couple of years ago covering two groups
of about 100 children each, the one being treated at Davos, the other
in an asthma home in the Engadin at 1800 m. The observation period
vaned between 1 and 6 years after return. We davided the results into 3:
.completc suceess, complete failure and between them, considerable
improvement in severity and frequence of attacks. Doubtful improvement
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was registred as failure. In this way we found complete recovery in 20
per cent, failure in 25 per cent and improvement in 55 per cent, or,
roughly speaking, one quarter full success, one quarter failure and two
quarters improvement. For the purpose of the present report, I have
checked the results once more and tried to get news of the children that
had left the sanatorium in the years 1949—53. The proportion was,
once more, the same, the exact figures being as follows: out of the 61
cases we got answers from 12 (20 per cent) were full successes, 14 (23
per cent) falures and 35 (57 per cent) improvements.

We should like to be able to predict the result while the child is stilt
with us. Yet, up to the present, all attempts in that direction have been
unsuccessful. Our researches suggested that the failures were more
frequent among children who had had eczema or among those with an
allergic family history, but the difference was not statistically significant.
It may be that more accurate lung function tests may give us a clue,
but I feel rather that the factors which determine the final result are
on the emotional side

Having mentioned certain well established facts, we have now to discuss
the mechanism by which the high altitude climate acts. That will not
- take us long because we know very lttle.

First let me deal with the objection that taking asthmatic children

" away from home and bringing them wherever it may be can sometimes
have a beneficfal effect and that the so called climatotherapy is nothing
more than a change of milieu. I am quite aware of the possible influence
of stmply separating the patient from his family and especially from
his mother. Yet I have seen quite a few cases that had been brought
to children’s homes 1n the lowland without any succes but who were
free from asthma at Davos. Very interesting information on this problem
could be drawn from an English home at Davos, where a considerable
number of asthmatic children were being treated. Many of them had
spent a long time at residential open air schools in England without
success and were free from asthma at Davos under very simular living
and educational conditions. So we think that there must be an almost
specific factor in the high altitude climate, but unfortunately we do not
know what it is. The climatologic side 1s pretty clear thanks largely to
the skilful and patient work that has been done at Davos for many
years, first by Dorno and then by Morikofer. The characteristics of high
altitude climate, which term 1s generally applied to places over 1200~
1500 m., are: reduced oxygen pressure and low temperature, reduced
cloudiness, especially in winter; high radiation intensity, especially in
ultraviolet; reduced atmospheric humidity and almost complete absence
of fog; mn the valleys a good wind protection and consequently a reduced
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and very regular cooling power. As to allergens, we do not know enough
Pollens certamly are less and different from those 1n the lowland. But
among my cases, pollen asthma is quite exceptional. Fungi are less
frequent but are present, and our mattresses and upholstered furniture
contain as much dust as elsewhere. Some information might be drawn
from the effect on other allergic diseases. I had to look after a restricted
number of cases of eczema, They improved considerably, but the effect
was less striking than in asthma and might be due, at least partly, to
careful local treatment. Among the Davos population eczema in children
is rather frequent, but asthma is quite exceptional, although there are,
as I mentioned, a considerable number of allergic families. It seems so,
that the chimate has not a general antiallergic effect but only an antr-
asthmatic one.

Recently some investigations have been made on the influence of high
altitude on the adrenal system. Koller and his collaborators (Loeffler’s
chime at Zurich) found at Jungfraujoch, 3500 m, that immediately
after arrival the blood eosinophils dropped while the number of thrombo-
cyts and the excretion of 17 ketosteroids rose. The effect was the same
as that of an injection of ACTH, but 1t was of short duration and lasted
only a few hours The same tests by the same group were done at Davos.
The results were simular but less striking. Recently, by chance, another
fact pointing to the same conclusions was found. Prader, children’s
clinic Zurich, was mnvestigating the signifi of the sodium/p
ratio 1n the saliva as an indicator of adrenal function It 1s now clear that
cortisone and ACTH depress this ratio. Prader asked me for a series of
samples just for investigating children with normal metabolism and
endocrinologic pattern. It turned out that the sodium/potassium ratio
in our children was on an average somewhat lower than in normal
children at Zurich. In order to check these results further, in a group
of 20 girls who went to a camp 1n the mountains the saliva was examined
before leaving, immediately after arrival and 10 days later. Agan, a
significant drop was found that perststed at least 10 days. These facts
point to a possible mechanism but of course do not explamn the whole
of the curative effect For the present moment we have to refer, as
medecine has done for centunes, to mere experience without being
able to explain the pathophystologic background
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VARIATIONS OF BRONCHIAL ASTHMA UNDER THE
INFLUENCE OF REGIONAL CHANGES WITHIN THE
BRITISH ISLES

by
K MAUNSELL

Patients with bronchral asthma expenence relief 1n the high mountains. Such a
drastic change, however, may not be needed in all cases. It has been observed
that 1n many mstances freedom from attacks occurred within the British Isles
themselves, and thus within the general framework of the British climate.

In a group of cases suffering from rhinitis, with occasional attacks of bronchial
asthma, and living in Greater London, a study has been made to check the
vaniattons of attacks under the influence of regtonal changes, and whether or not
a relation could be found between such variations and the soit of the region.
The patients’ histories were suggestive of the oecurrence of attacks of asthma
after exposure to one or multiple inhalant allergens such as house-dust, pollen
and spores of fungi. Sk tests with ene or several of these allergens were fre-
quently positive The attacks both of the nose and bronchi occurred 1 phases,
and the precipitating factors were closely linked the brenchial attacks, however,
were more decisively marked than the nasal attacks Their abrupt onset, followed
by penods of complete remission, impressed them on the memory of the pattent.
Bemg thus landsmarks 1 the patient’s history, they seemed to provide evidence
of the ifluence of regional changes on the pauent The group studied consisted
of 62 patients They came under observation whilst thetr residence was 1n the
Greater London area  Any regronal change of mare than a week’s duration was
noted, and whether or not an asthma attack occurred during this change Some
changes were holidays, others were due to call-up for service in the armed forces,
others permanent changes of residence Each regional change was counted,
uresp of whether 1t rep an area already visited by other patients.
If, however, the same patient went more than once to the same area, 1t counted
as only one regional changes, unless the patient reported that he was well on
one occasion and had asthma on another, 1n which case these findings were re-
garded as cancelling each other out. The 62 patients of this group made 143
regional changes, involving 110 different places. The geological formation of
these various places was checked by readings on a one-inch-to-the-rmile dnft
map to ascertamn the superficial strata.

The regional changes were divaded 1nto those 1n which the patients were free
from attacks and those in which patients experrenced attacks,

Results
1) Reglonal changes to alluvial areas: 35 patients, 46 areas.
a) In 41 out of 58 regional changes, attacks occurred: ......

Nn%
b) In 17 out of 58 regional changes, no attacks were reported

29%
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2) Regional changes to clay area: 31 patients, 34 areas
a) In 25 out of 40 regional changes, attacks occurred” . . .. .. 623
5) In 15 out of 40 regtonal changes, no attacks occurred: . . .. 38%
3) Regional changes to areas without alluvium or clay (manly chalk,
gravel, sand or rock) 30 patients, 30 areas.
a) In 16 out of 35 regional changes attacks cocurred: .. . . 35%
) In 29 out of 45 regional changes no attacks occurred . . . . 65

TABLE 1

Reaction of panents to reglonal changes

To: Reglonal Changes Attacks Freedoms
Alluyium 58 41 17
=7% =29%
Clay 40 25 15
=62% =38%
Other 45 16 2
Formations =35% =65%
Duscussion

The influence of moist climatic conditions on bronchial asthma has frequently
been stressed Recently Ordman (1955) reported the adverse mfluence on perennsal
bronchial asthma of climatic factors m the coastal areas of South Africa, and
showed that the sigmificant chmatic factor might be the combimation of high
atmospheric temperature and high relative humidity m constantly narrow range
throughout the day and duning the year The figures presented here for a small
group of cases and the variations of their asthma i vanous regions of the British
Isles also pomt to the influence of the relative humdity,

e fiomiran ¢ 1mmaed fhas b peas
A

. . . [ I TN
bractng and relaxing are not defined, liiough many people are conscrous of the
bracing quahty of open sea, d and According to G Manley
(1953) relaxing qualtties result from ground moisture combined with a high
degree of humidity n the surface layers and and a lack of air movement to pro-
duce an moterchange from above Such a hypothesis might well be adopted to
explaia the d P g 1n asthma precipitating areas on alluvium and
clay soils These soils have a lugh mosture content, especially after and during
ratafall. If the air is wanmer above than below, and no convection currents are
preseat, the moist packages of air nsing from the ground cannot get away. If
this moust stll air 15 polluted by allergenic particles, an “allergenic ground fog®
15 formed and conditions seem set for an attack. If, on the other hand, the soif
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drains quickly, as in areas of chalk and sand, and low rainfall is combined with
strong upward movements of air, with slight air pollutron, many asthma patients
find conditions for relief. In England, the Isle of Thanet, with Margate, Ramsgate
and Chiftonville, seems to give the best results, and 1t may be that such conditions
prevail on this ssland, with ts chalk ground and comparitively low ramfall.

The exact address of each change of residence was not known, and thus the
precise position of the house m which the patient stayed could not be checked,
This may be of importance, for the humidity or dryness of the house 1n which
the patient stayed might have contributed to the general adverse or favourable
effect of an area

SUMMARY

Tha Liohact snnidanca aF nttanbe of heanshinl asttinan £ coima masinds <8 oaotansy
‘ . "

for examples, areas predomunantly chalk, gravel, sand or rock in formation.
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ASTHMA AND THERMAL SPAS*

by
P. SANGIORGI

Even in the remotest times—when a mineral spring was considered to be
of divine origin and a temple was erected by its side i honour of the god
who sent it and watched over it—men discovered the effectiveness ofs ome
of these mineral springs in relieving a disease which they called something
like “spasm of the thorax’ and which nowadays is known as bronchial
asthma, Roman vestiges in Italy and Gallo-Roman vestiges in France
bear witness. Besides, most medieval chronicles report on the restorative
action of several, especially sulphurous springs. But it was only during
the 19th century that thermal hydrotherapy got over empirism and
entered the stage of clinjcally and scientifically tested treatment

The curative limits of thermal hydrotherapy shall be outlined pre-
sently. But before doing so, 1t may be as well to examine the springs
actually used for the treatment of the asthma syndrome, the etiological,
pathogenetic and climical polymorphism of which 15 apt to extend the
vast field of our therapeutical efforts more and more.

The principal anti-asthmatic mmeral springs are the sulphurous,
arsenous carbon gas, chloro-sodium and radio-active waters.

o

In sulphurous spas, sulphur may be present under vartous forms, namely:
free and perfectly visible (e g the ancient Roman Aquae Albule of milky
appearance); gasiform, namely represented by hydrogen sulphite with
the typlcal bed egg smell; in the 1 state;
or even in the collondal state. Sulphurous sprmgs exxst all over the
European Continent and especially in Italy (Salice Terme, Riolo, Sir-
mione, Porretta, Agnano, Rome), France (Luchon, Saint-Honoré,
Challes, Aix-les-Bains), Span (Liérganes, Arcchavaleta, Alham de
Granada), Germany (Lippspringe) etc.

Sulphurous muperal springs supply the organism with the sulphur
which, as biological chemistry reveals, has its share in the molecular
structure of albuminoid bodies that m certain pathological conditions,

1ly 1n chrome i y or duathesic affections come to lag
in the tissue of some organs. And as we are aware that the broncho-
y tissue, the cartilagi tissue, the articular and skin tissues

* Asthma and Allergy Rescarch Centre at Satice Terme (Faly) headed by Professor P. Sangrorgl.
9
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contain substantial quantities of sulphur, sulphurous hydrothermal
treatment 1s evidently efficient.

Now, do sulphurous spas exert a real anti-allergic action? We are
inchned to doubt it, our own frequent laboratory tests with rabbits and
guinea-pigs and those of other workers always having been negative,
despite a certain, if transient desensitizing action exerted by hyposul-
phte, colloidal sulphur and sulphur solution, due according to Lumigre
and Chevrotier to the inhibitory action of the drug on the flocculation
of the colloidal fraction of the blood plasma, or again to the antitoxic
properties sulphur generally owns.

Sufphurous hydrotherapy was found to exert a mitigatingand equilib-
raung effect on the neuro-vegetative system, the irritability and in-
stability of which are the chief features of allergy in general and of
asthmatic allergy in particular. Experimental and clinical tests with
regard to this system in all and any of 1ts mamfestations: toning of the
sluggish muscles, pharmaco-dynamic tests, oculo-cardiac reflexes,
humero-tibal differential oscillometry, artery-tension, rate of sedimen-
tation, calcemic tests, crinoreaction, endocrin disturbance, etc. clearly
evidence a sedative, antispasmodic, anticatarrhal action of the sulphurous
spas.

p'rhermal sulphur undoubtedly reduces organic combustion and devel-

ops a strong anabolic action, thus fostering glycogen synthesis and
increasing the liver glycogen reserve; consequently, toning-up of the
physiological hver function ensues, while so far it was seriously ob-
stacled by an msufficiency.

Regarding direct action of sulphurous waters on the mucus of the
respiratory apparatus, we do not share the opinion of those who consider
this action of secondary importance as compared with the above describ-
ed general effects, The Bolognese hydrology school admit local action
of hydro-sulphurous inhalations, where congestive disturbances (present
or past) or alterated cellular reactivity of the mucus of the respiratory
apparatus permit penetration of allergens, but at the same time attribute
greater importance to the anti-diathesic action than to the topic action
of these waters,

There is no doubt—and ancient as well as recent clinic experience
supply ample proof—that the sulphurous waters greatly favour the
local circulation of the respiratory mucus, to which the aforementioned
antiseptic, antispasmodic and anticatarrhal actions are due. Further-
more, it 1s a wellknown fact that the pulmonary tissue holds substantial
quantities of sulphur which, however, belongs to the mucin, namely
to the secretton and excretion substance of the respiratory organs;
therefore, one may suppose that one of the first stages of sulphur meta-
bolism must take place within these organs.
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There 1, then, the action of sulphtirous spas with regard to the skin and
particularly to the keratin, which accounts for their efficacy in the
treatment of skin diseases that frequently accompany or follow asthma
attacks They are particularly helpful in exudative and dry eczema.
Finally, the action of these very interesting and important group of
spas with regard to the digestive system and biliar ducts, the female
genital uCHs and the reml emunctory apparatus, therr anti-rheumatic,
hlogistic actions are alt apt to increase the
field of their use more and more,

m

Great importance is due to the group of arsenous and arseno-carbongas
spas on account of their generally known intense anti-asthmatic action,
where the French spas: Mont-Dore, La Bourboule, Saint Honoré, etc.
hold the first place The Mont-Dore waters are carbon gaseous brcar-
bonate-ferrous-arsenical, highly silica holding spas; the Bourboule
thermal spring (40 to 60°) is arseno-ferrous and highly radioactive;
St. Honoré spring is semi-mmneral, sulphur-sodic-arsenical. v

The workers who dealt with those spas (Moncorgé, Galup, Villaret,
Claude Besangon and many others) have now determined the physto-
logical action of those spas and their equilibrating action with regard
to the humoral, neuro-vegetative and hormonal system of the asthmatic
indrvidual, According to this research work, a strong diathesic action
is supposed to improve the constitutional complex of the asthmatic
subject, or the condition of a patient affected by asthmatic disturbance,
such as periodic or chronic spasmodic rhinitis, spasmodic trachitis or
wet bronchitis

The action of the arseno-carbongas spas with regard to the liver is
perhaps one of the most important features of the anti-asthmatic treat-
ment, considering that bronchial asthma 1s nearly always accompanied
by more ore Jess accentuated liver disturbance (in 85 per cent of the
cases, according to Moncorgé, in 95 per cent according to me) and it
is exactly to this more or less latent h ism and
or al her failing p fi of the organ that the alteration
of the humoral cqulhbnum in the asthmatic sub_;ect is due.

The antispasmodic action of these arsenious or arseno-carbongas
waters has also been experimentally tested in the isolated bronchial

muscle by exposmg xt to the action of an aoetyl—chohmc exciter.
Ao varn oy

that they are not,
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v
The chloride sodic spas with or without jodine as existing in various
countries, such as Germany, Austria, Czechoslovakia and others, are
undoubtedly less efficient anti-asthmatics than the sulphurous and
arseno-carbongas waters. Stil, on account of the action of the sodium
chloride, they may be successfully applied in cases, where the respiratory
disturbance appears to be cansed by alterated metabolism and call
—although this 1s not definitely tested yet—for sodium chloride springs.
The jodine which sodium chloride often contains, does not excn—at
least in bronchial asthma—the ive effect the phar i
iodine owns; as a matter of fact, sodum chloride spas were sometimes
found to aggravate rather than alleviate the asthmatic trouble. Thecases
these spas apply to shall be discussed later on

The anti-asthmatic action of some of the French and Itahan spas
—Lurisia Thermae being the most important—has not been tested
thoroughly, in fact, therr efficiency has been established theoretically,
while chnreal data are scarce.

As is wellknown, the essentially radioactive springs are generally
poor 1n mineral substances and their principal action was found to be
alteration of the uric acid metabolism, where their sedative effect on the
central nervous system and their analgesic action on the peripheric
nerves is considerable In cases of bronchial asthma of uricaemic origin,
where asthma attacks alternate with gout and hemicrania attacks or
with renal or liver hthiasis and which were decreed to be local collordo-
clasic disorders—respiratory, articular, vascular or cutaneous—, radio-
active waters really have sedative and antispasmodic and probably
(now being researched) also anti-anaphylactic effect

v

Tt appears that only sulphurous waters and arseno-carbongas waters can
be relied upon for bronchial asthma treatment, where it must be of course
understood that any hydrotherapy is only an additional, if excellent and
efficient treatment of bronchial asthma. Personal experience permits me
ta consider mineral hydrotherapy, especially the therapies based on
sulphurous or arseno-carbongas spas, the asthmatic patient’s most
reliable ally in a battle against his disease fought with modern sedative,
diathesic, specific or aspecific, dietetic and other cures.

The clinical forms of bronchial asthma calling for hydrotherapy are:
pure bronchial asthma and wet asthma, be the patient young or old, be
the outbreak of the disease recent or years back.

The above described physiological effects of the spas are indicative for
the choice to take in the individual case: sulphurous waters apply to wet
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asthma, especially to the chronic or post-bronchitis affections, where
pulmonary sclerosis or bronchoectatic processes set 1n; they also apply
to asthma of luetic origin and to asthma following skin diseases of the
turpid type, to chronic colds, sinusitis and rheumatic affections.

For pure asthma of established allergic origin, sulphurous spas are
effective only inasmuch these waters improve the mucus condition 1n the
respiratory apparatus which, after thermal treatment, can delay but not
prevent the allergens’ attack. There are a few more advantages to be
obtained with regard to the neurovegetative system, the liver and the
other diathesic conditions.

In pure asthma that cannot be called allergic (and here the 19th
century neurogen theory was readopted, after the exaggerated enthustasm
roused by the new allergy theories had passed) the neuro-vegetative
balancing action, both vagal and sympathic, fully account for the good,
if limuted results, as above stated, of the sulphurous spas.

These indicattons also refer to the arseno-carbongas spas on account
of their antispasmodic, sedative, anticatarrhal, trophic actions. These
spas that, like the sulphurous spas, ate not really antiallergte, cater for
pure and dry asthma, spasmodic rhintss, spasmodic tracheo-bronchitts,
asthma 1n lymphatic, sluggish, anaemic children affected by adenoidism
and tracheo-bronchial adenopathy, and for asthma complicated by car-
dual vascular disorder.

Regarding sodium chloride and radioactive spas that do not act drrect
on the respiratory system, but have a diathesic effect, it can only be said
that their use is just a coadjuvant in the treatment of bronchial asthma
caused by neuro-arthritic, hormonal or uricaemic affections that permut
treatment with these waters in combination with sulphurous or arseno-
carbongas spas, Chloride bromo-todic spas, for mstance, apphed to-
gether or immeduately after sulphurous spas have proved effective in
many cases of asthma due to ovanan or thyroid disorders.

Hydrothermal cures are counter-advised if the ‘status asthmaticus’ is
due to neoplasms in the respiratory system, evolving tuberculosis of the
lungs, acute infectious or contagious diseases of the airways, heart
diseases with i or a tends towards il etc.

vI

Hydrotherapy for bronchial asthma 1s effected m all available forms,
above all inhalatory, namely: wet mhalation, dry nebulization, aerosol,
humage

. InhalauonA mtroduces the mineral components of the waters direct
into the respiratory apparatus with a topic cffect that in many cases may
be termed radical with regard to relieving chronic, sluggish, dystrophtc
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inflammatory disorders in any level of the respiratory system, together
with sedative and antispasmodic action as numerous laboratory tests
have confirmed.

Besides the topic effect of inhalatory cures, it was found that through
the respiratory system general absorption takes place at a rate compar-
able with intravenous injections, which explains the effectiveness of
mineral water inhalation in the various parts of the human organism.

Complete mineral water baths which in the treatment of asthma were
rather neglected 1n the past, while the inhalation method was definitely
preferred, gained new ground of late, as they not only proved nearly as
effective as inhalation treatment, but 1n certain cases are even more help-
ful. Recent researches have, in fact, shown that the skin can absorb the
principal chemicals solved 1n the muneral bath, so as to form a complete
coating the biological action of which is obvious, considering the existing
co-relation between skin and organism. Besides, during the mineral
baths certain electric ionophoresic and also other phenomena arise
which, however, cannot be discussed here.

The curative effects of oral admunistration of mineral waters or again
irrigation treatment in bronchial asthma are of very scare account; still,
such treatments may relieve other disorders connected with the asthmatic
patient’s condition

During these last few years, sub: lysters were experi dona
large scale, and it was found that they are almost aseffective as full baths,

Hot thorax compresses, Scotch showers consisting in alternating hot
and cold jets of water, hot baths subsequently cooled for 1 or 2 minutes
pertam to the sxmple hydrology techmique, and as they act by virtue of
their phy ism (Martinet p them with ‘vaccination
through physical agent’), they are usually applied with non-mineral
water, Their relieving effect with regard to bronchial asthma is sometimes
quite hing, as their OTIC actiont may even succeed in re-
i the neuro-vegetative equilibrium in the asthmatic individual.

i

Finally, there is the prophylactic action the sulphurous or arseno-carbon-
gas spas can achieve in individuals who, on account of a delicate res-
piratory system easily contract colds or bronchitis and therefore are
threatened with bronchial asthma, especially if they come from families
where cases of bronchial asthma, pollinosis or other allergic affections
occurred.

The writer, on the ground of his personal medical experience with the
sulphurous springs at Salice Terme is of opinion that this very interesting
feature of thermal hydrotherapy deserves profound stydy and investig-
ation.
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R, ALEMANY-VALL

Twenty years ago, I have studied (for two years together) with Dr. Claude at
the thermal hospital of Mont Dore the influence of a course of waters (thermal
waters) on 108 asthmatic patients.

The research of the blood eosinophiles, of the cholesterine, of the urine actd,
of the oculo-cardia reflex before and after the treatment.

We were able to state the good and defintte mfluence of this on the eosinophiles
and the oculo-carda reflex.

‘With some patients of Barcelona and those I have been able to observe m the
hosputal of Mont Dore, where I worked for several years, I have stated a good
result 1n a great percentage of those discases which by therr chinical history
and examunation of allergens did not show any hyper-sensibility to a de~
termined extertor allergy.

We think that the thermal waters of Mont Dore have an unspecific desensibiliza-
tion agsolulcly independent of the height at which these thermal waters are
Bituate



PREVENTING MEASURES*

by
KNUD WILKEN-JENSEN

Twenty-four years ago Rowe stated that second only to infection, allergy
was the most important single etiolog in human sy

and just as we try to prevent infective diseases it is worth while con-
stdering prevention of allergic diseases.

This problem may be approached and attacked from different view-
points and as the first one I have chosen the genetic or hereditary in-
fluence. I am quite aware that no complete agreement exists about this
question, but most authors seem to constder it a fact that asthma—or
the disposition to asthma-—is inherited According to Schwartz two
asthmatic parents will have at least 20—25 per cent chance of having
children with asthma apd if one child in the family has asthma the
probability will be much grater.

If only one of the parents isanasthmatic patient the percentage of asth-
matic children will probably go down to about 13 per cent. But another
part of the children will in both cases have other allergic manifestations.

Glaser has found 60 per cent children with ‘major allergic diseases’
before the age of ten. This may be taken into consideration if two
asthmatic patients want to marry and plan to have children.

Ratner has disputed the sigmificance of heredity and attached much
importance to the pregnant mothers’ diet. A few examples which make
the sensttization 1n utero likely have been published but the paper by

« Bowen about allergy in identical twins does not give any support to
this view, and 1t appears to me to be rather doubtful

‘The next point is the elimmation By this I do not mean the elimination
diet which we heard about yesterday, but a potentially allergic child
may be protected against several allergens thus avoiding the possibility
of being sensitized. The child must be immunized against the different
childhood infections because experience tells us that they may act as
the initiating or aggravating mechanism, and great care must be taken
to avoid exposure to especially pertussis as this seems to be the worst
of the common mfections. It is especially important to immunize against
tetanus as the tetanus antitoxin usually is made from horse serum
which may be dangerous to the patient. If an asthmatic or potentially
asthmatic patient has been infected, antibiotics should be admunistered

* From the Out-Patent Clumic for Children with Allergic Discases, Rigshosprtalet,
Copenhagen
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to a greater extent than usual, but it may be of value to vary the remedy
in order to avoid drug allergy.

An important thing 1s—as you all know—toc onsider the environment
of the asthmatic or potentially asthmatic patient. The bedroom should
contain as little furniture as possible and especially have as few dust
collecting things as possible. The bed should have no ordinary mattresses
or pillows unless these are enclosed in dust-proof plastic casings.
But 1t is perhaps wiser to use sponge rubber, or the mattress may be
filled with paper in smail bits; the cover can be woollen blankets which
must be washed frequently and the piffow may be replaced by a great towel
in the casing so that they can be washed too. Anything with feathers
and sk must be abolished, and of course no ammal pets are allowed,
at least if the allergy is of a disabling type.

With regard to food Glaser postulates that it is of value to give babies
in allergic families soybean milk instead of cow’s milk if the mother
cannot or will not nurse her baby. He claims that a far smaller part of
the soybean milk fed babies developed an allergic disease than the
controls. His paper seems to be the only one published of this kind,

1 do not intend to give you ail the details of the way in which a child’s
or perhaps rather an infant’s diet should be varied and altered according
to reactions and age, but only mention that any new kind of food should
be given in small and gradually increasing amounts

But another thing is that it 1s often unwise to force a child to eat some
food which it does not like as it often seems to be a kind of food to
which it is reacting if tested

Speakmg about ehmunation 1t may be worth while mentioning the

d: before entering a profession

Tdo nut bcheve in the value of so-called hardemung processes as cold
showers, diving into cold water and sleeping in cold rooms, nor do I
consider the different systems of respiration exercises as being of any
great importance.

T have tried to let some of my patients learn respiration exercises and
some others to fearn relaxation exercises but only very few seemed to
benefit from it and T wonder if these treatments are of more than psy-
chological significance.

By this I do not want to indicate that I underestimate the significance
of the psychological side of the prevention. Quite on the contrary, Tlook
upon 1t as very important. I always teach parents and relatives to the
patients to treat them as normal healthy individuals but of course with~
out forgetting their individual hypersensitiveness The more they are
surrounded by fear, overprotection and prohibitions the more the
Ppatients feel themselves abnormal, weak and second-class persons, and

the more attacks do they develop. If a patent is wamed against doing
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one thing or another he will not be certain that he could not endure it,
but if he is allowed to try and fails he is convinced and likely to try much
more to get rid of his weakness. Away from the usual surroundings
patients will often stand many physical exertions which would be im-
posstble at home in the asthma-minded atmosphere. So if it 15 possible
to lessen the tension, the aggression and the anxiety of the family all
the psychologically provoked attacks may be abolished.

If a patient knows that he has to go to a place where he is likely to
develop an asthmatic attack he may be able to prevent it by taking one
of the many antthistaminic drugs but their effect 1s rather unreliable in
asthma,

In other cases he may be protected by taking ephedrine 3—4 times
during the day or a prescription which we use very much instead of pure
ephedrme as it seems to be tolerated better and have the same effect.
1t conssts of :

Phenacetin

Theophyllnaa  ctg. 5
Coffein mgm. 25
Ephedrme hel.

Extr belladonn. aa mgm. 5
Agaricin mgm. 1,25
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PSYCHOTHERAPY IN ALLERGIC PATIENTS*

by
B, STOKVIS AND A. J. WELMAN

A) INTRODUCTION

‘When we speak of psychological therapy, or better still of psychotherapy,
for those who suffer from allergic disturbances, we postulate that in fact
no differences exist between the various forms of therapy; that we are
dealing with therapy as such. Still the human being, and thus also the
sick individual, should be dered as a ‘mind-matter’ entity—a psy-
chophysical totality with a free mind.

The mental need in which a sick person finds himself must not be
underestimated—regardless of whether the illness be determined pre-
dominantly by mental, or by somatic conditions—such an individual 13
still a person-in—dxstrcss

This concept is, in fact, al:eady expressed in the suggesuve manner in
which even the non-psy i “, oriented
medicine—each medicament havmg, in addition to its pharmaco-dyna-
mic action, a psycho-dynamic one. The latter is dependent not only
upon the nature of the drug and the method of admimstration, but also
upon the particular relationship that ensts between the doctor and the
patient—the dled tr:

Psychotherapy 1s an attempt to psychically influence the sick in-
dividual—that structured, hving totality with a free mind. Its purpose 1s
1o cure, or in a given case, to relieve or actively control the suffering

While psychotherapy was originally almost exclusively directed to-
ward patients with mental disturbances, during the last ten or fifteen
years the indi for psychotherapy have broadened. Those diseases
which previously were consxdercd as exclusively somatic, the so-called
Psychosomatic disturbances, also belong to the indication sphere of
psychotherapy.

At the Leyden Psychosomatic Center, we mclude under psychoso-
matic disturbances all diseases which are expressed 1n the bodily sphere
and for the appearance of which emotional factors in the present or
Past are responsible. Utilizing this broad deﬁm!xon, it is no longer
necessary to limit the concept of psych to 1l of
psychosocial diseases such as Asthma Ulcer, Colitis, Anorexia nervosa,
Coronary Artery disturbances, Migraines and Hyperthyroidism—as did

* From the Piychosomatic Center, State University, Leyden.
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Halliday. ?* These diseases we group under the collective title of ‘Somato-
Neuroses'—this in contra-distinction to ‘psycho-neuroses’ (neurotic
phenomena 1in which mental disturbance is noted). In addition to the
somato-neuroses, we distingmsh somato-psychoses (psychotic distur-
bances which are expressed in the bodily sphere), Moreover, we also
consider conversion-hysterical reaction forms, organ neuroses and
vegetative neuroses 1n the same group as psychosomatic diseases (namely,
somato-neuroses). Patients with chronic somatic diseases to which they
react in a neurotic manner, are also entitled to psychotherapy and, for
that reason, are considered as having a more or less psychosomatic
disturbance.

1. NEUROSES
A) Psycho-Neuroses
1) Hysterical Neuroses (among others, conversion-hysterical
reaction forms).
2) Compulsive Neuroses.
3) Neurastheme Reactionforms
B) Somato-Neuroses
1) Psychosoaal diseases (so-called psychosomatic disturbances
sensu strictiori).
2) Organ Neuroses.
3) Converston-Hysterical Reactionforms.
4) Vegetative neuroses.

PSYCHOSES
a) Psychoses sensu strictiors.

b) Somato-psychoses.

JII. SOMATIC DISTURBANCES (neurotic reaction to chronic disease).
IV. NervosiTy (constitutional disturbance with vegetative phenomena).

=

It

=

Application of psychotherapy to psychosomatic disturbances in the
broad sense of the term, 1s armed at treating the emotional determinants
which condition the somatic illness. Lately, the attempt is being made,
not only to influence the affective factors, but at the same time to reach
the sick mdividual himself—to subject his place in the world to closer
scrutiny (von Gebsattel, 22 Caruso, ' Frankl *),

In psychotherapy as in somatotherapy, a scientifically justified set of
indications is mdispensable.

Ths set of indications for therapy 1s dependent on three factors: the
nature of the disease, the personality structure of the patient and that
of the doctor, While choice of therapy 1n somatic disturbances is decided
by the nature of the diness, in psychotherapy, the decision depends upon
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the personality structure of the patient and of the doctor. In order
to learn the patient’s structure, we utilize structure-analysis with the
aid of psycho-diagnostic investigation. For this purpose, the results of
the tests are arranged in terms of the five facets of personality, as described
by Carp ? {Drives and Temperament as biological bass, intelligence and
psychomotor, with character as k TIn our Psyct Center,
we use the following battery of tests routinely, the Wechsler-Bellevue
test; the Rorschach test; the Szondi test; the Thematic-Apperception
test; the Four-Picture-Test; Wartegg test and the House-Tree-Person test
The indication for psychotherapy in psych: 1c diseases depend
on the results of the psychosomatic mnvestigation as a whole—in other
words it depends on the results of the hxographxcal the psychohygenic,
the 1, the socio-psychol , the psychatric and
last but oenam]y not least, the somatic mveshgauuns

B) PSYCHOTHERAPEUTIC METHODS

‘We will now briefly elucidate some of the psychotherapeutic methods
These are broken down 1nto 1ndividual treatment methods and methods
whereby the patients are treated in a group.

The methods of treating the individual consist of the covering (non-
exploratory) and the uncovering methods as well as the psychagogical
methods (see table 2). In the covering methods, the psychic factors which
condition the disease are not sought—these actually being pushed still
deeper (into the unconscious) (repressed). The uncovering methods
Pre-suppose a causal-etloluglcal therapy. The factor causing the illness
is here unearthed, is interpreted and, thanks to the enlightened insight
that the patient obtams, the damaging action of the earlier psycho-

event is inated. In the psyct 1 method, the patient
is shown how best to direct and lead his future life

The covering methods utilize suggesnon and auto-suggestion—while
hypnosis acts as a bridge between the covering and uncovering methods.
The uncovering methods include hypno-catharsis, narco-analysis (drug-
PSyCholherapy) in addition to the methods of Freud, Jung and Adler.

can be asa This

requlres self-education, though suggestion can also be utilized. For this
Purpose, behavior patterns are drummed into the patient’s head,

In group therapy, mutual exchanging of ideas between patients is

(group 1 moreover, the varying attitudes of

panents executing a jomnt work project is utilized (activity groups). It is

also possible to study the reactions of the patients during a popular

lecture (didactic groups) In the psychotherapy depicted, psycho-drama

and finger-painting are chosen as starting points for emotional expression.
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In this connection, we must also include socio-therapy, which acts to
stimulate a feeling of responsibility in a community of patients (Carp, 1
Daumézon, 1 1% 1 Sivadon . & 85),

Case-work, whereby the social worker helps with the therapeutic diffi-
cuities, deserves separate mention. In 1922, Mary Richmond gave the
following description of this: ‘Processes which develop personality
through adjustments iously effected, individual by individual,
between men and their social environment’,

1In 1953, the Commission for Social Hospital work, defined case-work
in the following manner: ‘The aim of case work is to study the social
(personality and environment) factors in the life of the patient, in
conjunction wuh tbe doctors concerned, in order to obtain insight
into the the develop and course of the disease,
and in addition, to attempt to alter these social factors in order to
promote recovery and to prevent relapse’.

Naturally, social therapy is important in the treatment of psycho-
social diseases.

Before discussing our own experiences with psychotherapy in asth-
matic patients, we shall first summarize the pertinent literature. *

C) SURVEY OF THE LITERATURE CONCERNING PSYCHOTHLRAPY
IN ASTHMA

This literature has, by this time, become very extensive; the different
authors seem to prefer diverse psychotherapeutic methods. Many in-
vestigators use the word ‘psychotherapy® in general, without precisely
describing the method used. Most publications scarcely mention any
figures. It is noteworthy that in important clinical works on asthma
such as that of Cooke, Feinberg, !* Hansel, ¥ Vaughan, 7 little or no
mention is made of psychotherapy. We shall try, in so far as possible,
to arrange these literary excerpts accerding to the forms of psycho-
therapy employed.

1. THE SIGNIFICANCE OF PSYCHOTHERAPY IN GENERAL

Long ago, Hippocrates ¥ discerned a b hial
asthma and emotions and made use of this connection in his treatment
of this condition. Also, several 7th. century commentaries discuss the
importance of psychotherapy in bronchial asthma. Two 17th. century
authors, Henry Hyde Salter  and John C. Thorowgood, ™ pointed out
in their own ways, how a conversation could act as a curative agent.

* The connection between the mind and allergy in addition to the psychological aspect of
bronchial asthma need not be discussed here. The hterature on this subject is extensive,
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F. Reichmann 5 (1922) described bronchial asthma as a neurosis on
a psychopathic base. She deems psychotherapy the mainstay of the
treatment—with drugs as an eventual adjunct. She is concerned with
the *how” and not the ‘what’ in the treatment of asthmatics.

E. Moos % {1923) discusses seven patients who were cured with
psychotherapy where somatotherapy had failed. Those patients whose
sputum previously had contained Curschmann’s sprrals and Charcot-
Leyden crystals,-now had sputum which was negative for these. In two
cases, approximately 200 cc. of sputum were produced daily—this

p also disappeared p The eosinophilic blood picture
returned to normal. In a later article (1928) #7 he describes 16 patients
with definite somatic symptoms who were cured.

Using psychotherapy, J. Loewenstein, ¥ (1926) noted a defirate im-
provement or cure of 60—70 per cent of 2 group of 48 asthma patients.
Among other things, he pointed out the importance of the psycho-
analytic method.

Psychotherapy is also considered of great importance in bronchial
asthma by C. Romer and A. Kleemann % (1927), They describe 10
patients with extensive somatic symptomology who reacted favorably
to psychotherapy whereas somatotherapy had had little or no success.
One patient showed a decrease from 24 per cent to 4 per cent in
eosinophil cells in the peripheral blood.

_ Pollnow, Petrow and Wittkower 5 (1929), as a result of therr expe-
Tiences with 45 patients, prefer psychotherapy. They chose a therapy
giving insight in preference to hypnosis because the former method is
more causally directed.

Other authors who recognize the importance of psychotherapy are
Gottlicb,  Kronfeld, ¥ F. Mohr #* and Unger.™ Mohr, in a later
Publication # (1949) 45 (1954), points up the significance of an analytic
aspect in this therapy.

E. G. Billings * (1947) discusses the treatment of 17 cases of ‘psycho-
genic asthma’, He was successful in 6 of these cases—but does not
1ndicate the method he used.

Further more, Freuting and Ripley # (1948) discuss the use of both
somatic and psychic therapy in a2 number of patients. The group of
24 who recewved psychotherapy over periods of ttme ranging from
Several months to 2 years responded most satisfactorily of all In one
mstance, hypnosts was used with good result.

In Holland, Van Lookeren Campagne ® (1950) and Quarles van
Ufford % (1950), and others, stress the importance of psychotherapy
T‘fspmlaﬂy in children, The former points out that while such treatment
1S Important for curing asthma bronchial qua talss, it is, in addition,
Important for the development of the child’s personality.
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Various authors consider the combination of allergic and psychothera-
peutic t of value. Abrah 2 (1951), E. A. Brown® (1951),
E. Weiss %8 (1950), Groen * and others use a combined treatment of
acTH and psychic influence.

II. THE SIGNIFICANCE OF UNCOVERING METHODS OF TREATMENT:
We can divide this methods into 4 groups:

1) Psychoanalysts
In his publications 2 (1927), 2 (1929), # (1930), Hansen appears
to be very critical of the value of psychotherapy, Stll he considers
psychotherapy necessary in 2 number of cases. He feels, however, that
only the analytical method is important. He considers hypnosis as less

irable. Abrah 1 (1948) di a number of patients who
reacted favorably to psychoanalysis. In the Netherlands, Bastiaans 3
also used the psychoanalytic method on a number of patients—and
furthermore, considers the so-called short therapy useful 1n asthmatics.

2) The Short Therapy
This method was introduced by Alexander ¢ ? and French®.

It gives the patient an opportunity at catharsis in several sessions. The
patent 1s given msight into his problems through analytical means.
Levine ¥ (1952) describes a boy who lived in an tron lung and could
not dispense with 1t for more than 3 to 5 minutes at one time. This,
however, did not agree with the somatic condition. After a short con-
versation, an anxiety element was uncovered and the boy was able to
remain out of the iron lung for an entire day. One of us * (1953) dis-
cussed a 51 year old patient who had suffered from bronchial asthma
for 15 years Using a short psychotherapy 1n the form of a combination
of insight, uncovering and cathartic treatment together with relaxation
therapy (Active relaxation), we obtained good results with this patient.
Zoss ™ describes a patient in whom an anxety situatton cleared up in
three sesstons.

3) Catharsis
Some writers indicate that catharsis alone can work therapeutically.
Experience has shown even the non-psychotherapeutists how the
relating of one’s life history can work to relieve tensions. This fact was
pomted out by Naber 4? in 1929 and again by Muller *® and Skands®
in 1951,

In this connection, the ‘non-directive psychotherapy® of Rogers * can
be mentioned, Mitchel 4 (1946) and, later, Mitchel 42 Curran and Meyers
(1947) treated a number of patients using this method with good results.
A special form of catharsis is that brought about under the influence of
hypnosis or ‘drugs’ (the so-called drug psychotherapy). This method
was described by Cohen ** (1946—The narcoanalysts of 2 women).
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4. Other Methods

In our Psychosomatic Center, we use other uncovering methods when
indicated. These include the indwidual psychologic method of Adler
and the psychagogic treatment of Kronfeld. 3*

I, THE SIGNIFICANCE OF THE COVERING METHODS OF TREATMENT

1) Autogenic Training
I H. Schultz, 5.6 the initiator of this method, has this to say about 1t:
‘Es ist dies d1e ibende Erlebung einer Selbstumschaltung, die sxch durch

dung auf das End, ische ber A ar~

mung, Immcblhsatmn mit E isck "
Schwoebel # (1948) noted an average 1ncrease of 500 cc. in vital capacny
using this method (combined with massage and with breathing excer-
cises). He obtained good results mn 42 of 50 patients. Trautwemn
treated 40 patients with this training and obtained distinct improvement
in 95 per cent. In 50 per cent the asthma disappeared completely.
Many other investigators have obtained good results wath:

2) Hypnosis
One of us %7 has had favorable expertences ustng hypnosis in
asthmatics. Schultz 5%% obtained favorable results with asthmatics
whose sputum contained Curschmann’s spirals. In 1910, Briigelmann ?
described this method. Laudenheimer ® successfully combined this
method with breathmg excercises in 1926, Flanders Dunbar 8 described
a patient of Costa’s in her book. Despite serious somatic symptoms, this
patient was cured.

3) Relaxation Therapies
Groen  (1946), Ross  and Wilson and others described the signifi-
cance of these methods. They emphasize the significance of crying in
the treatment of asthmatics: ¢ . . .. and the relaxation of their ability to
do 5o in psychotherapy is frequently followed by great relief of symp-
toms”,

4) Suggestion
This also has important therapeutic szgmﬁcance Tagerberg ™ (1953)
describes how he substituted phystologic saline injections for AcTH in
Patients requiring AcTH and still obtamned the same subjecuvc Tesults.
{Somatic symptoms, such as rales and ).
Dees 17 also stressed the sigmficance of suggesuve factors.

5) Finally, Mechanization has made 1ts appearance in psychotherapy.
Morwood # makes use of a gramophone in asthma. A method of
inducing a state of semi-hypnosis by a formula of words given by
gramaphone. Naturally, this method is a modification of the suggestive
—autosuggestive method. 3

As the last group of therapy, we turn our attention to:

1
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IV. THE SIGNIFICANCE OF GROUP PSYCHOTHERAPY

Miller and Baruch ¢ discuss the favorable results obtained in several
asthmatics using group treatment. Groen, * also, obtained results with
this method.

D) OUR EXPERIENCES WITH PSYCHOTHERAPY IN ASTHMATICS

The following 1s an account of our experiences in the Leyden Psycho-
somatic Center. 7 "1 We are here concerned with 80 asthmatic patients
who were examuned by us since the establishment of the Center in
January 1952. Of these, psychotherapy has thus far been used in 30 cases.

Following the methods and theories advocated in our Center, we
treated the patients with erther the uncovering or the covering methods.
From the first group, we selected cathartic-analysis, the short therapy,
and where indicated, the method of Adler. In spite of being convinced
of the supreme place occupied by Freud's psychoanalysis in many cases,
we were thus far forced to abandon a systematic application of it, due
to vaned circumstances, Hypno-catharsis was used in several cases
where an actual conflict situation existed and where connected affective
tension was present,

Of the covering methods, we used hypnosis and relaxation therapy
on asthmatics in our Center. Of the various relaxation methods, we used
Schultz's autogenic training and also active tonus regulation—which
is customarily used in our Center. Naturally, suggestion in the form of
administration of placebos was used in many cases. Recently, Planz %
formulated an important explanation of this form of ‘pharmaco-
psychology’. In diverse cases, the psychagogic treatment was used in
order to present the patients with aspects and perspectives of Ife.
Where the i was insuffici it was y to aband
re-education in the sense of self-education, and ntilize suggestive or even
hypnotic methods (Kretschmer) 3 1n order to accomplhsh re-education.

In addition to the individual treatment, 40 per cent of our asthma
patients were treated with group therapy—group discussion and
psycho- and socio-drama were the forms of group therapy used.

Those patients admitted to the hospital were, in addition, treated
socio-therapeutically in conformance with the newer pomts of view
(see Carp, 1 Daumézon * 5 ¥ Syvadon, ® %%, In socio-therapy,
an appeal 1s directed at bemg responsible to each other and for one
another. Further more, attempts are made to extract the patients
from a fettered relationship in which there is a feeling of dependence
upon one another and to supplant this with an associative relationship
based on attachment to one another. In order to bring this about, the
so-called Patronage Principle of Carp  is employed.
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PSYCHOTHERAPY IN ALLERGIC PATIENTS
TABLE 1

Psychosomatic diseases viewed pathopsychologically

NEUROSES
@) Psycho-neuroses

1. Hysterical neuroses (incl. i ystencal
2 Compulsion neuroses
3. Neurasthenic reactionforms
b) Somato-neuroses
1. Psychosocial diseases
2. Organneuroses
3. Converston hysterical reacttonforms
4 Vegetative neuroses

. PSYCHOSES

) Psychoses (sensu strictiori)

b) Somato-psychoses

CHRONIC SOMATIC AFFECTIONS
with neurotic complication

'+ NERVOSITY

constitutional disease with vegetative symptoms

TABLE 2
Psychotherapy apphed m asthma patients

. Individually applied

a) Covering Psychotherapy
Suggestive Methods
Auto-suggestive Methods

(relaxation)
Hypnosis

b} Discovering Psychotherapy
Hypno-catharsis
Narco-analysis
Psycho-analyss (Freud)
Individual Psychology (Adler)
Complex-Psychology (Jung)

©) Psychagogic Psychotherapy
Re-education (Kronfeld)
Suggestive-psychagogic

. Groupswise applied

) Discussion therapy

b) Activity group

©)* Didactic group

d) Psycho-drama, Finger-painting

147
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In many cases, finger-painting is used by way of experiment as an
expressive form of psychotherapy. This treatment acts to relieve tensions
and the drawings sometimes offer the therapeutist important clues in
support of the individually applied uncovering therapy.

In conclusion, we shall present the results of the various treatments used.
The criteria suggested by Groen * and Orie were used in judging our
results. These include: subjectively perceptible wheezes, objective sym-
ptoms and complaints of the patient. In most cases (66 per cent), a combi-
nation of psychotherapy and somatotherapy were employed. As the
psychotherapy made progress, the somatic treatment was gradually
decreased. The results can be summarized as follows:

Using uncovering treatment, all the patients showed some improve-
ment and with covering therapy, 85 per cent of the patients improved.

TABLE 3
Results psychotherapy bronchial asthma patients

Form of psychotherapy applied

Degree of improvement

Indwvidually Groupswise

Disco- | Cover- | Psycha- | Discusston . L
venng | ing gogic | Psycho-Drama | Com- | Subjective | Objective
a3 an I%3) a3 plamts | wheezing | findings

No | %* |No.| %* |No. | %* | No %*

2 4 3 1 - - -

5 2 1 6 - — shght
2 2 2 2 shight — wheezing
4 3 - 4 rising | wheezing | wheezing

non-
- - - - nsing Status asthmaticus

* Number of patients too small.



PSYCHOTHERAPY IN ALLERGIC PATIENTS 149

A catamnestic investigation revealed, of thosc that responded, that
the improvement, in most of the cases, remained constant, The control
time varied between 4 and 3 years.

It is interesting to compare these results with those obtained by one of
us employing psycho-therapy in psychoneurotic patients®, When one
bears 1 mind that asthmatics are, in essence, patients with somato-
neuroses, one will not be surprised that the respective results are more
or less similar,

Our conclusions indicate that, in the hght of present day opinion,
application of psycho-therapy to bronchial asthma sufferers must always
be considered. Let us hope that, with this consideration as starting.
point, we shall be able, in the near future, to completely bridge the old,
unjustifiable gap between allergologists and psycho-th ists, We
must not forget: the object of this address 15 and remains the human
being, who, due to the Cartesian Teaching of diaschizis, has for centuries
been unjustly separated into body and mind In accordance with our
Present day opinions on that subject, he 1s a psychosomatic totality—and,
a such, when sick, deserves to be psychosomatically treated
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DISCUSSION

D. LEIGH

In any d of the psychol | aspects of asthma, sound scientific
methods must be used.

A brief résumé of a statistical study of the psychiatnc symptoms found in
asthmatic patients with adequate control matenal reveals some interesting findings.
In order to avoid the criicism that asthmatics who attend 2 psychiatnst differ
in some way from asthmaucs who altend a general physician, a control group
of g a general | was comp with a group of asth-
matics attending a psychmnsl Two further control groups were used; a group
of neurotic patients and a group of normals.

Using Student’s t. test 1t was possible to show that there was Lttle significant
difference between female ding a general physic and those
attending a psychiatrist. There was a marked “difference, however, in Lhe male
population Men who attended a psychiatnst were very much more disturbed
psycheatnically than those ding the ian, When ) with normals
and neurotics the asthmatics were seen to fall somewhere between the two in
their particular ratings

These findings are being extended and amplified as they have considerable
theoretical interest, both aetiologically and therapeutically. The main purpose,
however, of this brief communication 1s to put forward a plea for the use of sound
statistical and scientific methods in the study of the psychological aspects of asthma.

P. I VAN DER WERFF

I do not agree with the view that psychosomatic medicine 1s a modern branch of
science, since 1t 1s as old as the history of mankind. We realize this, when we
see the pictures 1 caves, made by prehistoric men, especially those in Spain,
or when we see, read or hear about the medicine men of recently discovered
primutive tnbes 1n Western Australia, Mid-West Africa or the virginal forests
of South America; one of the differences in methods bemng, that these witch-
doctors spoke and speak through wooden tubes and not on the radio, such as
sometimes occurs nowadays.

The good general practitioner of to-day, who 15 the faithful friend of the family,
and the specialist, who does not treat ‘cases’ but human bemngs with somatic
dnsturl;ances and diseases, are also practising genuine psychosomatic therapy
every day.

Thercfore, apart from allergenic factors, bacterial infections in the respiratory
tract and elsewhere 1 the body, endocrine disturbances etc., and now only m
reg:ud to psychogemc factors what makes us, allergists, reluctam are several

of certain psych work-teams, for we donot deny the importance
of the psycholog:cnl factors. We hesttate to accept the principle of the specificity
of the personality structure and of the specific conflict situations of psycho-
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somatic patients jn general and of patients with asthma in particular, as we see all
kinds of neurotic reactions, mental disturbances and all kinds of personality
structures in our patients with bronchsal asthma as well asn those with colitis or
with of these and otherallergic sy Although I cannot agree
with their pomnts of view, on the other hand I do agree with the views I heard
to-day from the mouth of Dr. Stokws, as a representative of the Leyden School
[ Traefe o e g e, as at was beyond
el G Re th s Meeting).
[ I R N P SR | IS N
1) What is your opmion on the question of primary or secondary psycho-
gemic asthma?
2) When you assume the existerce of both: 1¢. a pnmary and a secondary
psychogenic origin, does this make any difference to your psychotherapy?
My questions are based on a case (which you perhaps remember yourself)
of a man of about 45, no known allergies 1n the family, with only a slight aflergy
to ihalants and foods. He was unable to do any work due to a characteristic
bronchual asthma He was 6 months old when his mother died; he was brought
up by an aunt; shortly after he had his first attack of asthma Is 1t possible, that
here we were concerned with a patient as has been described by Alexander, affected
with a primary psychogenic asthma?

X. WILKEN-JENSEN

Unfortunately the paper of the relator was quite different from what I expected
and 1t contained so many fine psychiatric expresstons which I do not know that
T cannot enter tnto any discusston with him

In spite of that I would hike to mention that a few years ago a specialist m

. )
tric Congress 1 Stockholm but have only been printed as a summary. I shall
not go nto details about the mvestigation, the results of which were compared
by means of cards with a system of holes. The psychologic differences between the
groups were only small, especially between the allergic and the ‘neurotic® group,
the only difference of real importance besng that the allergic children were more
anxtous, and this anxiety may even be secondary to the asthmatic attacks so
that the asthma has caused the anxety. A special psychologic type was absolutely
not to be found n the allergic group

E. WOLFER-BIANCHY
In my opimion we are speaking nowadays too much of psychologic factors in the

ongmn of asthma and the need of psychological treatment. In several thousand
cases of asthma the probable psychical origin was stated only m one patient.
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In a munimum of 20 cases oo e would
impede the results of our - . . “tstoa
psychotherapeutic specalist ' . a good

result by hypnosis. The asthma should not bc called 2 psychosom:mc disease,
it is a somatic one in climical and anatomical view and should be treated with
pur climical methods. In each disease we find psychological troubles. It is the
task of the physician treating asthmatc patients to look after their psychical
conditions and troubles and to help them by the sumple methods of the so called,
‘short psycho-therapy',

REPLIES

by
B STOKVIS and A. J. WELMAN

to J. F. Farrerons-Cé

We have had the same expenience as Dr Farrerons.

There 1s a certamn nisk of losing a patient who refuses to accept the suggestion
of consulting a psychiatnst At our Center we dealt with this problem by mviting
the internist ¢ to duce the to the patient It is on
the manner 1 which this first contact 15 established that the success or failure of
the subsequent psychotherapy depends.

toD Legh

‘We should like to stress the fact, that we quite agree with Dr Leigh in principle.
We tried to make 1t quite clear in our paper that control material {catamnestic
examnation) 1s imdispensable for judging the results of the psychotherapy. We
have followed up our patents for pertods between six months and three years.
For this reason we have discussed only thirty patients out of the eighty we have
so far treated psychotherapeutically 1n our Center. That is why we preferred to

avoid any pseud; y by not p data. N , we did
make a companson between the psy p results § in ics (somato-
neurotics) and those 1n psych We may herefi that

Dr. Leigh's views and our own are, m essence, very sumilar.

10 E Wolfer-Buanch:

We quite agree that, 1t many cases, the PsyCth component of the asthmatic
trouble appears hardly percep We th ly make, at our Center,
in every case of as(hma, a psycho-diagnostic examunation. Only in this way one
can reveal the actual presence of the psychic factor.

to P. J. van der Werff
Yes, we are, in fact, of the opinion that there exist both pumary and secondary
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psychogenic asthma, although it is not always an easy matter to decide which
13 which in a given case. The somato-aliergic determinants and the purely psychic
ones are very often inestricably mixed up, Moreover, these factors influence each
okher mutually.

asthma is ty frequent, on account of the almost

invariable neumuc way in which the pauent experiences his state of chronic
illness. 1a addition, there is the frequent action of some conditioned reflex, even
in those cases where the neurotic complication is not preseat

I wonder, whether the case to which Dr, Van der Werfl refers, was a case of
primary psychogenic asthma, with subsequent somatic allergy to inhalants and
foodstuffs Of course we do not know anything of the earher contact of the
patient—when he was a baby—~with ailergeme factors, e g house dust etc.

In this respect Dr. Welman and [ want to emphasize that—in our opiion—
psychosomatic factors should be distingmshed mto:

1) psychic
2) somatc o factors
3) sociat
In owr Center we always try to investigate these three factors together in every
separate case, and we defimtely give our full atiention especually to the somanc
ST TS . s L A

We do not agree with the monocausative aetiological theory,

With regard to Dr Van der Werfl’s second questiont, the presence of
esther pnimary or secondary psychogenic asthma makes no difference to the
therapy.

1 may perhaps add that the Leyden Psychosomanc Center does not adhere to
the principle of speaificrty with respect to the personahty structure and conflict
situations of psychosomatic patients n general, and of asthma patients 1n par-
ticular

Dr. Van der Werff’s questions appear 10 me of essential importance, because,
if my evplanation »s correct, the bone of contention between allergologists and
early psychuatnsts thereby vamshes mto thin mr.

10 K. Wilken-fensen

‘We are very pleased to note that Dr. Wllken-lensen had the same experiences
1n making s very i s ourselves. We should
Like to thank tuen for hus statement o that effect.

1o R. S Bruce Fearson

Th\s 18 2 very mpanan( qucs(lon‘ In psy:ho—rhmgy, 00, we have our sharp
=% =< =2es0nality struce

- "= 1 psychotherapy

. . ' n * part, Covening
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methods (suggestion and auto-suggestion) may be used in all cases. Middle-aged
patients should be nduced to resign themselves to accepting the fact of their
illness. For these patients, analysis 1s contra-indicated, owing to the lack of
integrative possibilities, Whenever possible we give them some insight into their
Life’s problems (‘short’ psychotherapy of Alexander and French); and failing
this, an (auto) suggestive or suggestive-psychological treatment.



BREATHING EXERCISES AND GENERAL GYMNASTICS
IN PATIENTS WITH BRONCHIAL ASTHMA *
by
W. ). QUARLES VAN UFFORD

The dyspnoca associated with asthma is due to spasm of the smooth
m\leIe tissue of the bronchioles, obstruction of these air passages by
viscid mucus or rapids welling of the mucosa. In each of these threecases
tl‘m result will be identical, viz. the alveolar air is expiwred with great
dn:ﬁculty. This is due to the constriction of the respiratory tract; in-
spiration, but especially expiration, has become difficult and this results
in dilatation of the alveoli and depression of the drapbragma.

All muscles are in action, the normal muscles of respiration, the
ateessory muscles of respiration of the shoulder, neck and even those
of the nose.

‘wln terms of physiology: the residual volume has increased (e.g to

thev .

decre - . Lo .

“first second value’ we mean the percentage of vital capacity that can

be expired in one second after an inspiration of maximum depth,

followed by an expiration of maximum depth and maximum speed.
This percentage is also called the wtilizable portion of the vital capacity,

28 it shows what portion of the vital capacity can be utilized.
Bronchial asthma, in which the expi 4 phiase 15 protonged, is marked

by a diminished first second vatue. Thus the percentage may be 50 percent

instead of the normal 70 per cent—85 per cent of vital capacity.
Pulmonary fi f adrenal

2 consid

tests foll g the 10y of shaw
impr: t of the resp y curve This 1s of particular
importance in determining the degree to whuch the changes asthma
are reversible.

We shall examine the effect of attacks of dyspnoea on the body and
the extent to which physical therapy may be used in prevention and
treatment, The great advantage of this method of treatment is that the
patient is provided with a weapon, which he can use at will, We look
with horror upon the abuse of pocket inhalers (of which the patient
carries as many as 2 or 3 with fim, if possitle).

The purpose of postura and breathing therapy is not qnly to teach the
patient what to do in case of emergency, but also to improve and to
prevent.

*From the Allergic Depariment of the Disconessentiuis, Utcecht 0ir Dr. M. A, Vax MFID).
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Let us imagine ourselves in the position of our asthmatic patient with
chronic dyspnoea. Let us give a moment’s thought to his thoracic
deformities, his typical posture, in which the chest moves rapidly up
and down, let us bear in mind his dyspnoea on any exertion, his tense
posture, his anxiety.

We shall examine what can be done on these fronts:

1) correction of posture

2) breathing exercises

3) improvement of the resistance of the patient

4) relaxing exercises,

Chronicasthma results in changesof the thorax, the nature of thesechanges
depending on the age of onsct of the attacks of asthma. (fig. 1—7).

In infants ‘the give’ takes place at the cartilages on each side of the
sternum, This bone is sucked jnwards and may remain a deep con-
cavity throughout hfe.

In chuldren the chest assumes the pigeon breast type, with the enlarge-
ment at the lower part of the chest, not the upper.

In older subjects the bone cage is fully hardened and worked by
strong muscles, the result bemng the formation of the barrel-shaped
chest and the production of erphysema

It is the object of breathing exercises and postural therapy:

1) to prevent and possibly improve the anatomical changes caused
by the attacks of bronchial asthma.

We shall illustrate this statement by the following example. When
children are ordered to ‘sit smartly’ in elementary schools in this country,
they have to sit with their arms folded in front of them on the school-
desk. This position results in forward displacement of the shoulders.
As it is, patients with asthma are conspicucus for their stooped, drooping
shoulders Accordingly this would be promoted by the position of the
children at school if they were not ordered to fold thewr hands behind
their backs when ‘sitting smarily’, so that the shoulders are drawn
backwards.

This correction of posture is also obtained by swimming, which also
is an excellent form of breathing exercise.

T do not believe that the question what exercises are most sujtable fora
patient, Swedish gymnastics, the French system, the Mensendieck system,
or whatever they may becalled, isthe most important feature (fig.8—9).
We must picture to ourselves how deformities of the chest, dependent
on his age and symptoms, will occur in a patient with asthma and
examine the best method by which to treat these changes in this case.

To a large extent, this will also depend on the patient. It is foolish
to determine 1n advance, that all patients should in all conditions be
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treated in accordance with a fixed scheme of treatment. The physician
should first ask himself the question, what changes may be expected
to occur 1n the chest and therefore how to treat these changes mn the
first place. Horizontal bars will be an excellent apparatus in some cases,
morming and evening exercises performed by the patient himself being
the best method 1n other cases.

2) The patient with chronic asthma will grow accustomed to that
form of respiration which he uses in case of distress. He will mainly
use the accessory muscles of respiration. The ‘elevated chest’ type of
breathing is observed. Only a small portion of the lung volume is used
in this form of respiration. What are the requirements to be met by
respiration 1n patients with asthma?

As 1n the case of treatment to correct the posture, we should begm
by asking ourselves the question, what we think we can obtain by
altering the type of breathing to which the patient has grown accustomed.

(There also are people who claim that it is foolish to try to change the
type of respiration in a patient, as the body itself will undoubtedly have
found the best way out during attacks of dyspnoea).

Why then should we try to alter his elevated chest respiration? Should
we attempt to direct his breathing into normal channels?

The larger the area involved, the larger the O, uptake, and therefore
the less severe the dyspnoea will be. Moreover, as the air circulates more
{reely through the various air p ilation, effectively
particles of mucus, etc., will xmpmve Wthh reduces the risk of mfecuon,
etc.

The era of technical science has resulted in the use of electric proce-
dures The muscles are sttmulated by an electric apparatus, which com-
pc: g type of artificially induced correct respiration, which becomes
a habit.

The various types of breathing exercises can be discussed at great
length or very briefly; one may choose between thoracic respxranon,
flank respiration, costo-abd, iration, pure abdominal respi-
Tation {and a variety of intermediate forms)

I do not wish to include the manner of working of the diaphragma,
abdonunal muscles and thoracic muscles and what type of synergy
results in a particular form of respiration within the scope of this
discussion.

One of the most valuable exercises consists in practising protonged
expiration The patxent 1s ngen a watch (with a seconds-hand) or a stop-
watch, 1s ordered to inspire deeply and then to expire deeply and as
slowly as possible.

This exercise offers the advantage, that the patient 1s able to verify the
result obtaned and 1s able to see what improvement he has made.
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This method also serves to clear the chest completely. Accordingly the
exercises 1nitially frequently result in fits of coughing accompamed by
the expectoration of viscid sputum. Another exercise, the results of which
<an be readily venfied by the patient, is that in which a tape measure is
employed (a leather band or belt may also be used) In our department
of physical therapy we proceed on the assumption that the average
patient must be able to achieve a difference of at least 10 cm between
m- and expiration. The tape measure is applied around the lower part
of the thorax, This method often results in a marked improvement in
respiration, It obviously promotes flank respiration, during which the
abdominal muscles remain tense.

In our opinion pure abdominal respiration, during which the abdomen
projects like a balloon, to be subsequently drawn 1n agam, has the
considerable drawback, that ventilation (and therefore the removal of

p is not iently stimulated, as this types of breathing chiefly
affects the caudal portions of the lung.

Although I have been aided by an assistant, trained in César’s method of
kinesitherapy (fig. 10~ 11) in my own practice, both inthehospitaland in
the out-patients’ department, for about 8 years, I continue to be convinced
that he or she who tries to help the patient devotedly with all the power
at his command, will obtam results, whether he belongs to an orthodox
school, uses César’s method, Mensendteck’s system, Yogi therapy or
any other method of treatment. The primary question is in what respect
the breathung technique of the patient is deficient and by what method
it can be improved.

So far our knowledges has not ly to enable us to
definitely prefer one system to another. What 1s important, however,
1s the enthusiasm and perseverance of the instructor and the patient’s
persistence in performing the exercises himself Nothing will be achieved
by 5 minutes or even 30 minutes a day. The patient must understand
what the nstructor wishes to accompbsh and be shown the road to

this goal.

The personal system used m the treatment of our patients is:

a) the hospitalized patient must frequently see to female instructress;
the more he practises, the better (the risk of too much exercising need
not be considered);

b) after examunation all the out-patients are given instructions, to
whuch other instructions are added in course of ime. Now and then the
results are checked and discussed with the patients;

¢) m the case of children and patients with chronic asthma exercises
are performed once or twice weekly, if possible for several years

In thus connection 1 wish to take a stand against two views:
the first being that treatment of children with so-called medical
1

g q
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gymnastics is @ matter of months. Asthma therapy is a treatment of
chronic patients, which is bound to involve a considerable period of
time. This is also true of medical gymnastics. In these days, when allot-
ments often have to be granted through the intermediary of medical
officers employed by insurance companies, it is advisable to fully realize
that the medical gymnasucs instructor need not even begin treatment
when the patient and medical officer arc not both inclined to persevere.

Secondly, that physical therapy is useful only in children. From the
preventive and curative point of view physical therapy is of importance
in every case of chronic or frequently recurring asthma and striking
results can even be obtained 1n a large number of chronic patients with
a prolonged history of asthma. When we have exercised extensively
with a patient with emphysema and a striking result has been obtained,
both in his opinton and ours, another pulmonary function test shows
the reserve to be the case; only a subjective improvement has been
obtained; nevertheless, the performance of the patient will have in-
creased considerably

3) Exercises combined with movements.

A patient with chronic asthma was hospitahzed for persistent dys-
pnoea 1n the daytime as well as at mght. On hospitalization he was
given medical treatment, which reduced the dyspnoea until treatment
could be discontinued.

Among other things, we started performing breathing exercises. To
my remark: ‘50 you see, that you can be free of symptoms’, he replied:
‘yust wait untsl I am allowed up’. He was allowed up: ‘just you see and
wait until I'm allowed in the corridor’. He was allowed in the corridor,
‘just wait and see until I'm allowed out of doors’. He went into the
garden, ‘just wait and see until I go about in the streets”. This game was
constantly repeated until he was able to take 3-hour” walks. In the
beginning he was accompamed by the instructor. During his movements
his attentionwas continually directed toward breathing errors. Mentally
he was helped to overcome his anxiety. Somatically, he was helped
by obtaining a much better breathing technique. In studying the history
of a large number of patients with asthma we are struck by the fact
how often the patient states that Ius attacks of dyspnoea alternate with
intervals marked by the absence of coughing and wheezing, except
for laboured breathing, shortness of breath, a sense of constriction
and even a shight dyspnoea after exercise.

The child stops playing or romping sooner than others, the adult 1s
careful 1n running, going up and down the stairs, etc. The patient 1s just
in balance in the resting state, but exercise results in dyspnoea (oxygen
deficiency). As yet no emphysema has developed, however. A well-
known story, which you can often hear tell, 1s that of the patient with
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asthma who is just able to catch a train, starts running, has severe
dyspnoea, continues rupning and, in 2 manner of speaking, runs
through his dyspnoea.

A similar story may be told by certain patients with vasomotor
rhinitis, whose nasal symptoms disappear on effort.

1 bave mentioned the case of the patient with emphysema, who showed
a matked subjective improvement and a much better performance after
vigorous breathing exercises, but failed to show any objective improve-
ment. He has at Jeast Jearnt to make a better use of the respuatory
volume atlowed him,

The asthmatic patient with chronic bronchitis and shght bronchiec-
tases, who expectorates large quantitties of mucus, will be grateful for
the vigorous breathing exercises. He still has to eject his mucus, but
fe is at last refieved of hus distressing cough reflexes and some viscid
mucus. Exp ation, and tk motion, is derat litated,
Although we p are i that flank g is the ideal
type of respiration 1 cases of asthma and can be kept up during move-
ments, I am quite open to other opinions

The chief feature is the patience observed in exercising the patient.
Actually T regard this as a form of trang, there are many systems for
Tunmng, rowmg, swimming, etc ; some day one system may perhaps
prove to be greatly preferable to alf others, but so far one can only say
that excellent results may be obtamed by all systems, provided one
perseseres in one’s efforts. As a rule the increased performance is not
due to the system of tranwg, but to its persisient and vigorous use.

Our y volume 18 pl ft when you or I have to
walk slowly for 100 metres; 1t is also sufficent to cimb the first stawrs
in houses on the Amsterdam ‘grachten’, but which of us amves easily
at the finish when we have to run 100 metres or climb the fourth stair-
case? Thanks to their training and increased performance, i.e. a better
use of the body and respiratory volume, the runner and the Amsterdam
doctor and mitkman do indeed succeed i doing so.

The same applies to our patients with chrome asthma, who are in
balance when walking slowly, but lose thewr balance when runming,
They also have to be tramed. They must jeam again to increase the
respiratory volume granted to them, 1if possible, and at any rate 1o use
1t well and to perform the best possible movements. In treating these
patients, the physican will keep asking himself how he can agam in-
crease the respiratory volume,

It 18 by no means sufficient 1o teach the patient to breathe carrectly
m bed or in his chair,

He must alsa be able to do hing with his imp hing
technique.
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For the time being those patients who also are often short of breath
indoors will be grateful for this result. Patients, whose only symptom
during the intervals consists in dyspnoea after exercise, will undoubtedly
be more exacting 1n their demands, however.

4) Finally, there is an entirely different form of exercise: relaxation
therapy. Uttering these words immediately calls to my mind certain
patients, in whom everything seems to be spasmodic. They are often
liable to dyspnoea, but therr entire appearance gives the same impresston.
Tt are these cases in which the first thing to do is to consult a psychiatrist,
But even then, there still remains that state of dyspnoea, of convul-
siveness 1n their asthma and throughout their body

We first start giving these patients relaxation therapy (beginning with
the phrase ‘speak to your muscles’, the patient, lying at lus ease, being
taught to consciously relax the muscles in every part of s body)
1 got acquainted with this form of therapy in the Physiotherapeutic
Department of the Brompton Hospital (London). It undoubtedly affords
relief to a number of patients.

Having been quietly taught how to relax their muscles, the tendency
of the bronchual muscles to spasms will also decrease, I imagine; the
dyspnoea diminishes, the sense of constriction disappears. This result ts
mdeed sometimes obtained by the doctor visiting the patient in bed,
by a quiet talk with the nurse, which takes the patient’s mind off his
condition, and even by going to the hospital; when this general spasmodic
state disappears, the despair will also decrease spontaneously.

Undoubtedly not every attack of asthma can be controlled by relaxa-
tion of the muscles and nervous as well as mental relaxation. Acute
severe dyspnoea fails to respond to words spoken to the patient.

The patient cannot and does not wish to lie down 1n a relaxed state;
1n that case a physiologic saline solutton, admmistered as if it were the
best possible drug, will certainly be of no avail; the patient looks at
you expectantly and finds that his dyspnoea fails to decrease.

It are these cases, marked by constant dyspnoea, agitation and
wheezing, that show a favourable response to relaxation therapy.

Also, it usually are these cases which are cited to illustrate the fact that
breathing exercises and relaxation therapy are a form of psychotherapy.

‘We must picture the various forms of dyspnoea to ourselves:

acute severe dyspnoea, true status asthmaticus cannot be prevented or
treated with breathing exercises or relaxation therapy. Here we are con-
cerned with that form of dyspnoea, in which the patient develops severe
symptoms, feels as 1f his breath were cut off and has a sense of constric-
tion, the forms of chronic dyspnoea marked by unproductive cough and a
wheezing breath, and especially those forms of chronic dyspnoea of a
marked general spasmodic character, which do respond to treatment.



BREATHING EXERCISES AND GENERAL GYMNASTICS 165

In addition, we are concerned with prevention: prevention of the se-
quelae of the chronic disease. The warning, uttered by Unger in his
book, is also applicable in this case* Both statisttcal reports published
by phystotherapeutists and reports on clinical cases are often charac-
terized by the proud statement that excellent results have been obtained
even when no additional antiallergic treatment was given

But it is impossible to report statistical data showing that treatment
was completely successful in all cases.

Why not co-operate? Why should physical therapy not be regarded
as a highly valuable adjunct? Does not a fractured bone first have
to be set and heal completely, before the physiotherapeutist 15 able
to restore movements involving the use of this bone? Attacks of asthma
really are not due to a poor breathing techmque; many individuals
have an equally poor breathing technique, but nevertheless they do
not wheeze

The same 15 true of asthma. Certamn conditions associated with
asthma are treated, certam sequelae of asthma are p: d, but there
15 no successful treatment of asthma and even the next genuine attack
is not prevented.

Finally, ¥ wish to add some words concerning other possibilities in
the same field, The cheapest and yet a very good form of breathing
exercise and correction of posture is swimming. Moreover, the psy-
chologist will be able to tell you how important it 1s to experience the
sensation of the light body floating m the water. A similar sensation
15 experienced in ballet-dancing, when the feeling of gliding over the
dance-floor induces a beautiful and valuable sense of body controt
Breathing exercises are essential to good singing But on the other hand,
are not the drawn-out tones in singing excellent expiration exercises?
Especrally in young children these forms of singing, dancing and exercise
during the performance of fairy-tales often are effective mn attamnng
the end desired.

SUMMARY

The purpose of physical therapy is:
a) the prevention or correction of changes in posture and deformities;
b) improvement of the type of breathing,
) to increase the power of endurance, while retaming the correct
breathing technique during movements;
d) relaxation therapy.

Vartous forms of chronic asthma respond very favourably to this
treatment.
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DISCUSSION
K. H. BAAGOE
Justa few words about i ing in the patients.

First I want to mention that I know and have used, though only for a short time,
two systems of exercises, the British ‘Physical Exercises for Asthma’, published
by Asthma Research Council (1935), and the Damsh system origmated by Hans
Heckscher (1946).

However, when I have not used these two systems to any greater extent it 1s
chiefly because nearly all my patients are dealt with in a consultng practice and
come from far away and must be finished with 1 one consultatron.

So 1n recent years I have confined myself to teaching my patients two exercises
which can be learned by most patients in a few munutes and the principal aim of
which 15 to make the patients breathe abdomunally, secondanly they are exercises
1n relaxation.

Besides, by confining the exercises to abdominal breathing I have thought
that I should be able to get information about the importance that one can ascribe
to this form of breathing, which forms part of the various respiratory systems.

The one 1s taken from Heckschers exercises. In this the patient with the flexed
knees and hips bends forward with the head resting on the hands 1 a completely
relaxed posiion If the patient now Les ly relaxed, 1 b
takes place spontaneously.

The second exercise 13 number one in the Britsh system and consists in the
patient lymng back with knees drawn up and one hand placed on the belly to make
sure that the breathing 15 done with the abdomen.

Nearly all patients can learn these excercises in a single consultation. I have
only told them to breathe with the abdomen and not 1nstructed them to breathe
particularly deeply.

If the patients can perform these two exercises without difficulty at the first
consultation, which shows that they have control of their resprratory muscles,

P g

Tt s

1 do not know how many of my pattents continue these exercises after getting
home. I can only state that the majority of the patients who have consulted me

agam have performed the excercises at home and have stated that the exercises
helped them

The effect of the abd, b 15 best d by some examples.
1) A young girl of 23 had for 5§ years been suffermng penodically from mild
asthmatic attacks. When she first consulted me, I found ronch: over both lungs

e eacdam APl o B
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a cold she said At the examination no ronchi were heard, and when I told her

this, she exclaimed ,Oh* I can easily manage to wheeze’, and while she had

hitherto breathed abdomunally, as I had taught her, she row took a few deep

breaths wuh the (hom‘ with the result' lhat ronchl were hcard ovcr bo(h Tungs
- R

she could abort the attack in this way.

Some time after, I got a letter from her, 1n which she told me that she had made
the attempt, but had faled. For if she tried to breathe so little with the chest
that the wheezing stopped, she could not get sufficient arr so that she soon had
to start breathing abdomnally—with the usual good result.

2) A 31 year old working man with asthma, told me that if he took a few ab-~
dormunal breaths now and then, he could take his mdday rest lying on his back,
which he had not been able to do before. He also did these exercises at might
after he had gone to bed, as he felt that he got more air mto the lungs 1n this
way and consequently slept better

3) Another patient, a labourer of 62, who besides asthma had climeal emphy-
sema, was very unwilling and sulky, when I showed himn these exercises So I was
greatly surprised when dunng a consultation 6 months later he told me, that
he did the exercises every evening, and the most remarkable thing was that he
stated that he could make wheezing, caused by cycling against the wind, stop
by breathing abdommally while still eychng, mn the same way he could stop
wheezing when he carnied heavy weights.

All together the statements of the patients agree. They say that they have the
feeling that they ‘get more air into the Iungs’ by abdomunal breathing and that
they can stop muld attacks, and a few say that they expectorate more easily.

However, 1 have not found any lasting improvement of the asthma It 15 only
a symptomatic remedy, but one which the patient has at hand and which 1s useful
whether he has emphysema or not. I consider 1t an important supplement t the
treatment of asthma 1n a consulting practise.

Concerning the cause of the good effect one might think 1t was a psychic one,
owag to the patients attention being diverted from the attack. This hypothesis
15 ot supported by the case mentioned above, 1n which the patient could make
wheezing come and go at will Further, one nught think that the breathing was
less deep in abdorninal respiration, but this does not seem to be the case m the

pattent mentioned above; nor has a sp shown any
1 ventilation dunng abdomunal and thoracic respiration n these patients.
According to Wyss’s of the importance of the diaphragmatic

spasm 1n the aslhmanc attack, 1t seems to be most probable, that it 1s the con-
scious ab that can a muld diaphrag; spasm




LE TRAITEMENT DE L'ASTHME PAR LA
CORTICOTHERAPIE D’APRES 95 OBSERVATIONS

par

PASTEUR VALLERY-RADOT, CL. LAROCHE ET GILLES LYON

Nous rapporterons ici les résultats obtenus chez 95 malades atteints
d’asthme sévére, que nous avons traités depuis 1950.

Tous ces malades ont été suivis pendant plus de trots mois et 65 ont
été suivis pendant un 2 cinq ans, Lorsque Ie traitement fut entrepris,
il ewstait un état de mal ast que: dyspnée per depuis
plusieurs jours ou plusicurs semaines, sur laquelle se greffaient des
accés paroxystiques, Certains malades étaient cyanosés et présentaient
une tachycardie et méme, dans 5 cas, des signes d’insuffisance ven-
triculaire droite,

Voici se décompose Ia statistique de nos 95 malad

1°, 58 malades ont recu un seul traitement hormonal: A.c.1.H. dans
36 cas, cortisone dans 21 cas, hydrocortisone dans 1 cas;

2°, 21 malades, 3 la suite de rechutes, ont dii subir plusieurs cures
successives.
10 d’entre eux ont eu deux cures successives:
deux cures d’a ¢.7.H. dans 4 cas,
une cure d’A.C.T.H. puis une cure de cortisone dans 5 cas,
une cure d’A ¢.T.H. puis une cure d’hydrocortisone dans 1 cas.
8 ont eu trois cures successives:
trois cures d’a.c.T.H. dans 4 cas,
deux cures d’A.C.T.H. et une cure de cortisone dans 3 cas,
deux cures d’A ¢.T.H. et une cure d’hydrocortisone dans 1 cas.
2 ont eu quatre cures successives d’A C.T.H. dans 1 cas, de cortisone
dans T'autre,
1 a regu en quatre ans 22 cures successives, soit une cure environ tous
les deux mos. L'A.C.T.H. et la cortisone ont été alternées.
Ainsi, nous avons pratiqué chez ces 21 malades: 48 cures d’'A.C.T.H.
24 cures de cortisone, 2 cures d'hydrocortisone,

3% 16 malades ont regu des traitements prolongés sans interruption
pendant plus de trois mots; nous étudi plus loin les problé
que pose cette méthode.

Si I'on excepte les traitements prolongés, chaque cure d’A.C.T.H.
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ou de cortisone a duré en moyenne dix 4 quinze jours; clle a été plus
longue lorsque, aprés ce laps de temps, I'auscultation révélait la per-
sistance de stbilances dans les champs pulmonaires ou lorsque le sujet
présentait encore de Iégres crises ou une dyspnée A Ieffort. Nous
avons été ainsi amenés, dans certains cas, 3 poursuivre le traitement
hormonal pendant vingt & trente jours, en abaissant progressivement
les doses.

Posologie

L'A.C.T.H. étatt injectée par voie intramusculaire, 3 raison d'une injection
toutes les six heures pour les doses d'attaque, Au-dessous de 100 mgr.
par jour, nous espacions les injections toutes les huit ou douze heures.

Le fractionnement des doses est indispensable, étant donné la courte
durée d’action du produit

Nous avons fait parfors des perfusions d’A.C.T.H. par voie veineuse
en injectant lentement, en stx & huit heures, de trés faibles quantités
d'a.c.T.H (10 2 20 mgr. par jour), dissout dans 500 cc. de sérum glucosé.
Ces perfusions ont I'inconvénient de nécessiter une surveillance trés
étrotte du malade et, en particulter, de sa pression artérielle pendant
toute la durée de I'injection; cependant, chez nos malades, nous n‘avons
jamais observé d'élévation tensionnelle notable.

S1, avec la perfusion, la sédation de Ia dyspnée a été parfois trés
raptde, s'effectuant dés la quatrieme heure, 'efficacité de cette méthode
ne nous a pas paru supérieure 4 celle des injections intramusculaires.

Nous avons mjecté dans quelques cas 'A.C.T.H. par la voie intrader-
migue, mais les ré ont été trés 1 Trés bien supportées
chez certains malades, les injections intradermiques ont provoqué chez
drautres des réactions locales douloureuses et I'hormone n’a pas eu
ses effets habituels, du fart de la mauvaise résorption du produmt.

Nous avons récemment employé, dans 2 cas, une solution d’A.C.T H.-
retard cette solution est 4 recommander dans lIes traitements de longue
durée car elle permet de limuter les mjections et de diminuer la dose
de I'hormone. Cependant, dans les états de mal o I'on veut obtenir une
action rapide, il est préférable d'utiliser les solutions ordmaires.

La cortisone a ¢ét¢ administrée, chez nos premiers malades, par la voie
intramusculaire; nous avons ensuite utilisé exclusivement la voic
gastrique qui nous a donné des résultats aussi satisfaisants. Elle ne fait
pas courir le risque d’une infection aux points d’injection. La rapidité
d’action, quand on utilise la voie gastrique, serait méme augmentée si
Ton en juge par la chute des éosinophiles du sang et par la disparition
des symptomes cliniques.

Pour Ie traitement d'attaque, Ia dose quotidienne de cortisone était
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divisée en guatre & six prises, réparties également dans les 24 heures.
Les prises étaient espacées quand, 4 l1a fin du traitement, les doses
€tasent dimanudes.

Le fractionnement des doses est encore plus important pour Phydro-
cortisone que pour la cortisone car la durée d'action de I'hydrocortisone
de dépasse guére six heures

Quelle que soit I'hormone utilisée, les doses doivent toujours étre
fortes d’emblée, pws progressivement dégressives

Pour I'a C.T.H., les doses d’attaque ont vané entre 100 et 150 mgr. par
jour, en quatre injections. Ces doses étaient continuées pendant trots
4 huit jours, pws abaissées graduellement.

1l ne faut pas abarsser les doses d.A.C.T 1. trop vite: il faut s’efforcer
d’obtenir une disparition totale, non seulement de la dyspnée et de la
toux, mais des sibilances pulmonarres, sinon la rechute est toujours
rapide. Cette action compléte de I'hormone ne s’observe guére avant
le huitiéme jour; on ne doit donc pas donner une dose mférieure 2
75mgr avant Je huitiéme oule dixiéme jour. On peut terminer la cure par
de faibles doses (50 puis 25 mgr.) destinées plus & éviter un sevrage
hormonal brutal et une msuffisance surrénale secondaire qua agir

sur Détat que. La cure dure donc en moyenne dix
2 quinze jours, avec un total de 700 4 1.500 mgr. d’a.c.T.H,, ce chuffre
étant trés variable selon les sujets.

11 n’y a aucun rapport entre la dose totale d’A.C T H. et la rémission.
1 est donc mutile de prolonger la cure

81, aprés les quarante-huit premi¢res heures de traitement, on n'a
pas obtenu d’améhoration, on peut élever les doses, & 200 mgr. par
our par exemple; 1l n’est pas rare d’observer ainsi une action favorable;
en effet, il semble exister, pour chaque patient, une dose-sewl au-dessous
de laguelle PAC.TH est mnactive.

Si I'dtat de mal persiste aprés trois ou quatre jours malgré des doses

élevées d’a.c.1.H., 1l faut essayer une autre hormone, de préférence
I'hydrocortisone,

Les traitements avec la cortisone et avec Phydrocortisone sont régis par
les mémes régles que celles que nous venons d'énoncer pour I'A C.T.H
La dose inttiale doit étre assez élevée, entre 150 et 200 mgr. par jour
pour la cortisone, 100 4 125 mgr. pour 'hydrocortisone. Ces doses sont
poursutvies pendant trois & hwt jours, puis abaissées progressivement
afin d'éviter les accidents de sevrage hormonal
La dose totale de cortisone est d’ordinaire un peu plus élevéeq ue

pour PA.C.T.H et se situe entre 1.000 et 2.000 mgr. administrés en dix
4 quinze jours.
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Les doses d’hydrocortisone sont d’habitude de 30 p. 100 inféricures
a celles de 1a cortisone

Faut-il farre suivre les cures d’a.C.T.H. par quelques prises de cortisone
ou d’hydrocortisone et, récrproquement, les cures de cortisone ou
d’hydrocortisone par quelques injections d’A.c.T.h.? Cette technique a
¢été proposée par certains auteurs pour prévenir une insuffisance surré-
nale. Elle ne nous a pas paru particuliérement utile. Il ne semble pas
que Pon puisse redouter un épuisement des sutrénales par PA.C.T.H.
ou une nsuffisance surrénale transitoire aprés fa cure de cortisone.

Résultats
Les résultats obtenus avec I'A.C.T.H,, la comsone ou l'hydrocomsone
varient beaucoup suivant que I'on dére les

ou la durée de rémission de 'asthme aprés 1a fin de la cure.

Ces trois hormones nous ont permus d’obtemir une sédation plus ou
moins rapide des symptdmes fonctionnels chez 80 malades. Nous avons
eu 15 échecs, parmi lesquels certams malades ont ressenti une légére
amélioratton de la dyspnée, mais avec persistance d’un essoufflement
permanent et de paroxysmes encore pénibles, en particulier nocturnes.
Parmi ces 15 échecs, 1l y eut 4 morts, dans le classique tableau d’asphyxie,
et 'autopsie a révélé les Iésions habituelles de 1'état de mal asthmatique,
caractérisées par un encombrement trés marqué des bronches.

Dans les cas favorables, l'action du traitement s'est manifestée
d’ordinaire dans les vingt-quatre premuéres heures par une atténuation
progressive de la dyspnée et de la cyanose et par la dmunuucn de
violence des accés paroxystiques; les malad t un
ment remarquable et retrouvatent le sommerl. II persistait encore pen-
dant deux & trois jours des petites crises dyspnéiques ainst qu'une
recrudescence de I'essoufflement au moindre effort. L’expectoration
diminuait souvent et méme pouvart disparaitre complétement: cet
asséchement s’explique par la disparition de 'oedéme de la muqueuse
bronchique sous l'effet des hormones; la bronchoscopie montre un
affaissement de la muqueuse qui reprend une coloration normale.
Cependant, dans certams cas, 1a bronchorrhée pouvait €tre encore assez
abondante pendant quelques jours, mais prenait un aspect muqueux et
flurde, Les cellules éosinophilcs disparaissaient de I’expectoration trés
souvent dés le deuxxeme jour du tranement

Les encore

quelques jours aprés
la sédation de la dyspnee.

L’action immédiate de 1a corticothérapie sur 'état de mal asthmatique
est donc souvent trés remarquable. Les résultats & distance sont beau-
coup moins brllants. Voict les résultats,
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Dix asthmatiques ont bénéficé de la corticothérapie pendant un laps
de temps supérieur 3 s1x mos: des cnses assez séviies ont réapparu
chez tun deux au bout de six mon, chez 2 autres au bout d'ua an,
chez 2 autres au boot de deux ans; § dutres n'avawent pas encore eu de
rechutes de Pétat de mal aprés six mois (I cas), aprés deux ans (1 cas),
aprés quaire ans (2 cas), aprés cing ans {1 cas).

Chez 5 malades, la ducée de Ia rémission n'a pas dépassé trois &
SIX moss.

Chez 14 autres, la rémussion ne fut que de un & trois moss,

Tous ces sujels avaient été libérés compittement de fear asthme 2 ia
fin du teaitement. Certains conservatent une légére dyspnée d'effort ou
voyawent réap itre queh crises éiques faal bt
tues par les thérapeutiques habituelles, mas ifs avasent repris une vie
normate.

Dans 26 cas, 12 techute s'est produite moins d'un mos aprds Parrét
du tratement et, dans 18 cas, dés P'arrét de celu-cr

Dans 7 cas nous n'avons pu savoir fa durde de fa rémussion.

Peut-on prévair leffet du {raitement? Ii semble que non. Que l'asthme
soit alfergique ov dit & une sunnfection bronchique, qu'tl soit sévére
ou non, qu'tl sait récent ou ancien, que Je sujet soit jeune ou 4gé, les
Tésultats sont waprévisibles,

La reprise de P'état de mal nous a amenés 3 pratiquer plusienrs trante-
ments hormonaux successifs (dont nous avons donné plug haut le détail).

Ces eures successives nous ont permus de comporer chez les mémes
malades F'afficacité de P'A.c.1.m., de la cortisone et de Phydrocortisone.

Nous n'avons pas noté de différence sensible entre fes effets de
FaLa. et ceux de la cortisone: ces deux hormones donnent d’ordi-
maire des résultats sdentiques lorsquelles sont utihsdes chez t& méme
malade. La cortisone admumsteée par voie buccale et & doses assez
Elevées {(plus de 100 mgr. par jour) a ume action ausst rapide que
Yacri et la quatité de Yamélioration immédiate de méme que Ia
durée de Ia sémission ne vartent guére avec le produst enployé, Néan-
mosms, certains sujets réagissent nueux A Pune des hormones qu'z
Tautre.

On pouvait penser que Ia mesure de la réponse surrénalienne 3
P'mertation corticotrope par Je test de Thorn permettrait de prévoir
Se degré defficacité de Pa.cTy. Comme nous Pavons éent dans un
article précident, * nous n'avons pu observer ancun paraliéhsme entre

¢ PASTEUR VALLERY-RADOT, LARDCHE, O , M52, P DOMART, A etRouER, ¥ - L'ACTH

et I3 cortsone dans e tamement de Pétat de wal avhmanque Bull o1 Mim Soc méd
des Hap,, Pans, 68, 319, 1952 - o
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la chute de I’éosinophilie et 'action thérapeutique. Des malades pré-
sentant des tests négatifs ont &té trés améliorés par YA.c.T.H, tandis
que des échecs coincidatent avec des tests positifs. On sait dailleurs
que la valeur du test de Thorn est trés relative chez les sujets présentant
une éoswnophilie sangune élevée

Nous n’avons, de I'hydrocortisone, qu'une expérience trop récente
pour établir une comparaison valable avec les deux autres hormones.
Néanmoins, nos premi¢res constatations ont été trés satisfaisantes
pusque, sur 10 cures d’hydrocortisone, nous n'avons pas observé
d’échec. Bien plus, nous avons eu de bons résultats chez 5 malades
qui n’avaient pas été améliorés par I'A.c.T.H. ou la cortisone. 11 semble
donc que I'hydrocortisone posséde une efficacité au moins égale et
peut-étre supérieure a4 celle des deux hormones précédentes.

Un certain nombre d’auteurs pensent que, chez les sujets soumis &
des cures multiples d’A.c.TH ou de cortisone, ces hormones perdent
une partic de leur efficacité, Mos constatations ont été différentes: des
cures hormonales successives nous ont donné des résultats assez con-
cordants.

Malgré le danger de la corticothérapie prolongée, nous avons été amenés
4 faire chez 16 sujets des trartements continus. ! Il s°agit d’asthmatiques
dont la dyspnée avait ¢édé sous I'effet du tratement hormonal, mais
réapparaissait dés la fin du traitement.

Nos premiers malades ont resu de A C.TH, mais nous utilisons
actuellement plus volontiers la cortisope ou Phydrocortisone dont le
mode d’admimstration par voie buccale est plus simple,

La durée des cures 2 été variable, de deux mois & trois ans

Quatre malades ont €t¢ traités pendant plus d’un an avec d'excellents
résultats. L'un d'eux fait depwss trois ans des cures alternées de corti-
sone et d'A C.TH, 4 des doses varant entre 50 et 100 mgr. par jour.
Un deugidme a obtenu, par la méme méthode, un soulagement complet
pendant deux ans, puss a été perdu de vue; nous avons appris qu il
était mort d’un dépendant de son
asthme. Un troisitme prend, sans mterruptwn, 75 mgr de cortisone
depuis un an Le quatriéme, soumis d’abord A une cure continue de
cortisone (75 mgr. par jour) pendant trois ans, prend actuellement
depuss trors mois 10 mgr. d’hydrocortisone six jours par semaine.

Huit autres malades ont été traités pendant deux 4 trois mors avec
des rémissions totales par Phydrocortisone (3 cas), I'a.c .. {1 cas),
des cures successives de cortisone et d’hydrocortisone (1 cas), d’A.c.T.H

3 Certains ont été suwvis par Je Dr. B. HALPERN.
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et de cortisone (2 cas) ou des trois hormones (I cas). La corticothérapie
2 pu étre arrétée chez 2 d'entre eux, aprés deux mois, sans qu'l appa-
riat de rechute. Les 6 autres restent soumis au traitement hormonal
qui ne peut étre interrompu sans une reprse immédiate de la dyspnée.

Sur 16 malades nous n’avons eu que 3 échecs et 1 résultat médiocre.
Les 12 autres malades conservent, la plupart, un léger essoufflement
2 I'effort et quelques riles sibilants, mais ils ménent une vie normale;
ils ne souffrent plus de dyspnée permanente ni d’accés asthmatiques
paroxystiques.

La dose-seull, au-dessous de Jaquelle réapparaissent des symptSmes
fonctionnels génants, est située suivant les sujets entre 50 et 100 mgr.
d’a c.T.H ou de cortisone par jour. Elle varie d’ailleurs, chez un méme
sujet, et peut s’élever sous l'influence de certains facteurs, tels quune
infectton respiratowre. Les malades réglent eux-mémes leur traitement,
au bout de quelques mois, en utihsant la dose mummum active.

Dans certains cas, I'action de la cortisone semble s’épuiser, mais
des mjections d’s.cT.H. pendant quelques jours semblent rendre le
sujet de nouvean sensible & I'hormone surrénale.

Turiaf * pense qu'il est préférable de n’administrer la cortisone et
T'hydrocortisone que cing jours par semame, mais U'interruption de deux
jours est parfois suffisante pour amener une repnse de la dyspnée.

Bickernan et Barach? ont essayé de donner ume dose forte de
cortisone (400 mgr) un jour par semaine, mais les résultats ont été
trés décevants

La dose efficace d’hydrocortisone est plus faible que celle de cortisone.
Turiaf la sttue entre 30 et 40 mgr. par jour.

Nous avons employé récemment I'A.C.T.H -retard avec succés chez
2 malades: I'un regoit chague jour une injection de 40 mgr. de cette
solution, la dose d’A.C.T.-H a été amsi rédute chez Iui des deux tiers
Chez I'autre malade, 40 mgr. d'a C.T.H -retard donnent le méme résultat
que 75 4 100 mgr. d’a.c.T H. ordinaire et seraient plus efficaces que
100 mgr. de cortisone ou 80 mgr. d’hydrocortisone.

‘Nous pensons quil est utile d‘mtercaler, pend:mt les cures prolongées
de cortisone ou d't tisone, q i d’A.c.T.H,, toutes

fes quatre 4 six semaines, afin de stunuler les cortico-surrénales et d'éviter
leur aplasie.

* Tuwr, ASLAND, P, et JEANJEAN, Y. Le tramement au long cours des asthmes &
dyspoée conllnue Ppar Ihydrocortsone en comprimés Rewue des Praticiens, 4, 1954

3037-3040

BickerMan, H. et BAucH, A. Comparative results of the cure of ACTH, cortisone

and hydrocortisone in the treatment of mtractable bronchal asthma and pulmopary

emphysema (J. Allergy) zJ. 312324, 1954
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Précautions & prendre pour éwiter accidents et incidents
L’a.c.T.H, la cortisone et ’hydrocortisone sont des corps dont l'utifi-
sation n’est pas dépourvue de danger. Ils ne doivent étre employés qu'a
bon escient, dans des asthmes graves ol les thérapeutiques usuelles ont
échoué. Cette restriction, que nous avions formulée dés 1952, nous
parait conserver toute sa valeur

Nous avons sounus nos asth iques pendant e
tratement 3 un régime sans sel. Nous leur avons donné quotidienne-
ment 1 & 2 gr. de chlorure de potassium et nous Ieur avons fait prendre
un antibiotique (d’ordinaire tifomycine ou terramycine).

Nous n’avons Jamais noté d’accidents oedémateux ou hypertensifs.
Les augmentations de poids ont été faibles et n’ont guére dépassé 24 3
kilos; encore faut-il souligner que les grands asthmatiques sont souvent

L’hydrocortisone entraine souvent, aprés quelques jours, une aug-
mentatton de la durése qui peut étre passagére ou persister pendant
toute la cure; aussi les malades soumus 4 cette hormone présentent-ils
assez souvent une légére perte de peids. Il n’y a donc peut-étre pas
lieu de craindre ici 12 rétention sodique et ce serait un des avantages
de I’hydrocortisone.

Larrét du traitement hormonal est parfois suivi d’hypotension
modérée et d'asthénie; cette insuffisance surrénale passagére n’est jamais
dangereuse si I’on a eu soin de ne pas suspendre brusquement la cortico-
thérapie, mais d'abaisser progressivement les doses. Chez un de nos

stration de sérum glucosé et chloruré, de désoxycorticostérone et de
200 mgr. de cortisone a amené une sédation rapide.

Nous avons traité, sans accident, des asthmes infectés, mais nous
avons soumis, dans ces cas, les malades a des doses plus élevées d'anti-
biotiques. Cette antibiothérapie préventive pose un probléme délicat au
cours des cures trés prolongées: doit-clle étre continuée sans arrét
pendant des mois et ne perd-elle pas, dans ces conditions, une pattie
de son efficacité? Nous avons vu, en effet, apparaitre, au quatriéme
mois d'un traitement alterné par I’A.C.T H. et la cortisone, une infection
pulmonaire grave avec des foyers congestifs multiples et bilatéraux,
bten que la tifomycine n’ait jamais été cessée. La guérison a été obtenue
grice & I'association d" autres antibiotiques (pénicilline et streptomyctne).

Des troubles psychig parfois: 1rrita-
bilité, Nous avons observé, au cours d'une cure d’A.c.TH, un syn-
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drome dépressif particuliérement grave, qui a abouti au suicide.

Nous n'avons jamais noté, méme au cours des cures prolongées, de
symptomes sévéres d’hypercorticisme: les sujets ont développé parfois
une légtre obésité, avec aspect arrondi de la face, de I'acné, mass n'ont
jamais présenté ni glycosurie, ni hypertension artérielie ni ostéoporose.

Deux walades, peu améliorés par une cure d'A.C.T.H., SOnt MOrts
dans un état de mal asthmatique, P'un vingt-sept, Fautre trente-quatre
jours aprés Ia cure hormonale. T est difficile de dire s1 Pa.C.T.1H. 2 joud
un rdle néfaste dans ces deux cas. Mais, aprés les traitements par cortico-
thérapie, il nous semble prudent de soumettre les malades pendant
plusieurs semaines & une surveillance médicale trs rigoureuse et de
recourit 4 un pouveau traitement par la cortisone en ¢as de rechute
grave de I'état de mal asthmatique.

Les injections d’A.c.T.H. peuvent entrainer une sensibilisation  ce
corps; nous F'avons observé daos un cas: an début d*une seconde cure,
ie malade a présenté de P'urticaire et une recrudescence violente de la
dyspnée, alors qu’une premudre cure avait €66 bien supportée,

RESUME

Les auteurs ont traité 95 asthmatiques en état de mal par ac.T.h.
cortisone ou hydrocortisone Ces trois hormones, dont Pactivité est
trés comparable, ont permus d'obtenir une sédation rapide des symp-
tomes chez 80 malades. Parmi les 15 échecs, i y eut 4 morts; Pautopsie
révéla les Iésions habutuclles de I'état de mal asthmatique.

Les résultats & distance ont été trds variables: 10 asthmatiques senle-
ment bénéficitrent de Ia comcotherapw pendant plus de sxx mous

Chez 16 malades fut iqué un ¢
{deux mois & tross ans). ll n'y eut que 3 échecs et 1 résultat medxocre
La dose-seu était située suivant les sujets entre 50 et 100 mge. d’a.c.T 5.
ou de cortisone par jour.

NB. Depuis que ce rapport a été rédigé, nous utilisons suriout la
deltacorissone.



ACTH, CORTISONE AND HYDROCORTISONE IN THE
TREATMENT OF ASTHMA

A study based on mnety-five cases
by

PASTEUR VALLERY-RADOT, CL. LAROCHE AND GILLES LYON

‘We shall here report the results obtained in 95 patients affected with
severe asthma and treated since 1950.

All these patients were studied for over three months and 65 were
studied for periods ranging from one to five years. When treatment
was started, the patients were affected with status asthmaticus, marked
by dyspnoea which had continued for several days or weeks and which
was aggravated by paroxysmal attacks. Some patients were affected with
cyanosis and tachycardia and, in 5 cases, even showed symptoms of
right ventricular failure.

These are the statistical data on our 95 patients:

1) 58 patients were given a single treatment with hormones: ACTH
in 36 cases, cortisone in 21 cases, hydrocortisone 1n 1 case;

2) 21 patients, who had relapses, were given several courses of treat-
ment In succession.

Of these patients, 10 were given two courses of treatment in succession:
two treatments with ACTH in 4 cases;
one treatment with AcTH followed by one treatment with cortisone
in § cases;
one treatment with acTa followed by one treatment with hydro-
cortisone 1n 1 case.

8 were given three courses of treatment in succession:
three treatments with ACTH in 4 cases;
two treatments with ACTH and one treatment with cortisone in
3 cases;
two treatments with ACTH and one treatment with hydrocortisone
in 1 case.

2 were given four treatments in succession, ACTH being administered in

one case, cortisone in the other,
One patient was given 22 successive treatments in four years, ie. ap-

proximately one treatment every two months. AcTH and cortisone
were given alternately.
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Accordingly, these 21 patients were given 48 treatments with acth,
24 treatments with cortisone and 2 treatments with hydrocomsone

3} 16 patients were given prol d for over
three months; later we shall study lhe problems raised by this method.
With the exception of the prolonged courses of each treat-

ment with ACTH of conisone was continued for an average period of
ten to fifteen days; it was continued beyond this period when subsequent
auscultation revealed the persistence of sibitant rales i the lengs or
when the subject continued to have slight attacks or showed dyspnoea
after exercise. Therefore we continued to give hormones for twenty to
thirty days in certam cases, the doses being progressively reduced.

Deosage

ACTH was injected dntramuscularly, one injection being made every six
‘hours when the initial doses were given. When administeringless than 100
mgm. daily, the injections were made ateight-or twelve-hour intervals.

Fractionation of the doses is essential, in view of the short action of
the drug.

In some cases we d ACTH by i drip, very smalt
doses of acta (10—20 mgm. dady), dissolved in 500 m! of glucose
solution, being slowly mijected in a period of from six to eight hours,
The drawback to intravenovs drip is that close supcmswn o[ the
patient, and especially of his blood p s
the injection; we never observed any ‘marked rise in blood pressure in
our patients, however.

Although intravenous drip afforded very rapid relief of the dyspnoea
in some cases, relief being obtained within four hours, we do not believe
this method to be more effective than intramuscular injections.

In some cases we injected ACTH infradermally, bay the results were
very i Although 1y well tol d by some patients,
the intradermal injections gave rise to painful local reactions in others
and the hormone faded to have its usual effects owing to deficient
absorption of the drug.

We have recently used a solution of ACTH- nmrd‘m 2Zcases; adminis-

tration of this solution is advisable in l as less
injections are required and the dose of hormone may be rcduoed. ‘When,
however, rapid action is jal, as in status ordinary

solutrons are to be preferred.

Cortisane was administered intramusculatly in our imtial cases; subse-
quently, the hormone was admunjstered only by mouth, the results
obtained being equally satisfactory. The latter method does not involve
the risk of infection at the sites of injection. The rapid action is even
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increased by oral admnistration, judging by the decrease of the number
of eosinophils in the blood and the disappearance of the clinical
symptorms.

The daily quantity of cortisone given during the initial treatment was
dwided into four to six doses, taken at equal intervals over 24 hours.
The doses were given at longer intervals when the dosage was reduced
towards the end of treatment,

Fractionation of the doses 1s even more essential when administering
hydrocortisone than when giving cortisone, as the action of hydro-
cortisone barely continues beyond six hours.

Whatever hormone may be employed, the imtial doses should be
large and then be progressively reduced.

The intial doses of ACTH varied from 100 to 150 mgm. daily, given in
four injections. These doses were continued for three to eight days and
then were gradually diminished.

The doses of AcTH should not be reduced too rapidly; an attempt
should be made to obtain the complete disappearance, not only of the
dyspnoea and cough, but also of the sibilant rales in the lung, otherwise
there is bound to be a rapid relapse. This complete action of the hor-
mone 15 hardly ever seen to occur before the eighth day of treatment;
therefore, a dose smaller than 75 mgm. should not be given prior to the
eighth or tenth day. Tr is luded with the admunistration
of small doses (50 and then 25 mgm.), intended to avoid too sudden
withdrawal of the hormone and to prevent secondary adrenal insuffi-
ciency, rather than to exert a direct effect on the asthma. Accordingly,
the average duration of treatment 1s from ten to fifteen days, a total
dose of 700—1.500 mgm of AcTH being admunistered; this total dose
varies markedly with the subjects.

There 1s no relationship between the total dose of AcTH and the length
of the remussion. Therefore 1t 1s uscless to prolong treatment.

When no impr has been ot d after forty-eight hours of
treatment, the dose may be increased, e g. to 200 mgm. daily, thrs will
frequently have a favourable effect; apparently, there is a liminal dose
for each patient, below which AcTH is ineffective.

‘When the status asthmaticus persists after three or four days despite
admnistration of large doses of acrtH, another hormone, preferably
hydrocortisone, should be tried.

Treatments with cortisone and hydrocortisone are governed by the same
rules as those applying to treatment with acTH

The initial dose should be fairly large, 150— 200 mgm. of cortisone and
100—125 mgm. of hydrocortisone being administered. These dosagesare
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continued for three to eight days and subsequently reduced progressively,
toavord complications resulting from sudden withdrawal of the hormone.

As a rule, the total dose of cortisone is somewhat larger than that of
acTy, varying from 1.000 to 2.000 mgm., administered within ten to
fifteen days.

The doses of hydrocortisone usually are 30 per cent smaller than
those of hydrocortisone.

Should courses of treatment wit Acta be followed by administration
of a few doses of cortisone or hydrocortisone and, conversely, should
treatments with cortisone or hydrocortisone be followed by a number
of injections of ACTH? This method has been suggested by certain
authors, with 2 view to preventing adrenal insufficiency In our optnion,
1t is not a particularly useful method. It is unhkely that admimstration
of acTa will result in an impairment of adrenal function or that treatment
with cortisone will be followed by adrenal i

Results
The results obtained in treatment with ACTH, cortisone or hydrocortisone
vary markedly according as to whether the immediate results or the
length of remmssion of the asthma after the completion of treatment
are considered.

These three hormones afforded more or less rapid relief of the func-
tional symptoms in 80 patients. We had 15 failures, including a number
of patients whose dyspnoea showed a slight improvement, but who had
persistent shortness of breath and continued to be subject to distressing
paroxysms, especially at mght. Of these 15 patients in whom treatment
failed, 4 died, showing the classical symptoms of asphyxia and autopsy
revealed the usual lesions of status asthmaticus, characterized by marked
obstruction of the bronchi,

When treatment was effective, it usually resulted 1n progressive reliel
of the dyspnoea and cyanosis and a decrease 1n severity of the paroxy-
smal attacks within the first twenty-four hours, the patients experienced
considerable relief and were able to sleep agam. Shght attacks of dys-
Ppnoea persisted for 2—3 days and the shightest effort continued to cause
a recrudescence of the shortness of breath. Expectoration frequently
d d and i ly even disapp ; this drying
up was attributable to the disappearance of the oedema of the bronchral
mucosa resulting from the action of the hormones; bronchoscopy
revealed subsidence of the mucosa, which again assumed a normal
colour; 1n some cases, however, bronchorrhoea contiued to be profuse
dunng a number of days, but showed a mucous and fluid appearance.
Very often the eosinophils had d d from the expec
as early as the second day of treatment.




182 VALLERY-RADOT, LAROCHE AND LYON

The sibilant rales in the lungs persisted for a number of days after
relief of the dyspnoca.

Accordingly, treatment with these hormones frequently has a marked
immediate effect on status asthmaticus The late results are much less
excellent. These are the results obtained:

Ten patients with asthma benefited by treatment for 2 period of over
six months: fairly severe attacks recurred after six months in one €ase,
after ong year in 2 others and after two years in 2 other cases; 5 other
patients had not had any relapses of status asthmaticus after six months
(1 case), two years (1 case), four years (2 cases) and five years (1 c59
respectively.

Remission did not continue beyond 3—6 months in 5 cases. The
symptoms disappeared for only 1 —3 months in 14 others.

All these subjects had been completely frec from asthma at the end of

A slight dysp after ise persisted in some cases O
attacks of dyspnoea, readily controlled by the usual methods of treat
ment, Tecurred, but these patents had been able to resume a no
way of life.

Relapses occurred within less than a month after treatment had beet
(ligscnntmued in 26 cases and as soon as it had been Jiscontinued in

cases,

‘We were unable to ascestan the length of the remission jn 7 cases:

‘Car: the result of treatment be anticipated? Apparently, the answer ist
no’. Whether‘ the asthma 15 of allergic origin or due 1o superinfecion
of the bronchi, whether 1t 15 severe or not, whether it is recent 0f long-

standing, whether the patient i 1ts cannot
predicted, patient is young or old, the resu

The recurtence of status asthmaticus led us to give several courses of

hormenal treatment in s . N " 1 describe
in detail), ccession (which have previously bee

Of‘;hcc::x s:ccc'sswe treatments enabled us to compare the eﬁ'ecmmess
We did ortisone and hydrocortisone in the same patients. s of
Acr and &ot observe any noticeable difference between the effec o
these two hy ose of cortisone; the results obtained by administratiot
at'e o hormones usnally are identical when they are used in the 52!
;’d I:’;gstn:i amon_nf large doses (over 100 mgm. daily) ofcomsm:
ent 25 nal ol is a5 rapid as that of acrivand the degree of DR
employed Cc:; i;he lzygth of the remission hardly vary with ﬂ:; g
hormone than to thseu;::;:.’ however, respond more readily

Te might be thought that the degree to which the adrenals respond 1
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corticotrophic stimutation in Thorn’s test would afford a standacd by
which to judge the effectiveness of treatment with acmit. As we have
stated 1 2 previous paper,* we have not been able o observe any
parailetism bey 1he d n eosinophilia and the effect of treat-
ment Patients who bad negative tests showed a marked 1mprovement
on treatment with ACTR, whereas faifures colnuded with positive tests.
Thoern's test is, however, knowr to have merely a relative value in sub-
jects showing marked eosinophiha,

Our expenence of hydrocortisone bas been 100 recent 1o enable any
vahd comparison with the two other hormones. Nevertheless, the first
results obtasned have been very satisfactory, as o failures were observed
n 10 courses of treatment with hydrocortisone. And what is more,
we obtamned good results in 5 patients who had faded ¢o show any
improvement on treatment with acti or cortisone. Accordingly, the

frecti of hyd; tisone app ly is at least equal to and
posstbly surpasses that of the other two hormones.

A certain number of authors beleve that the effectiveness of the hor-
mones will decrease n patients given several conrses of treatment with
ACTH or cortisone. Qur findings have been different; the results which
we ok d in i were markedly identical.

Despite the hazards attendant wpon prolonged treatment with these
hormones, we subjected 16 patients to continued treatment ? These
were patients with asthma, whose dyspnoea had disappeated on bot-
monal therapy, but recurred as soon as treatmemt was discontinued.
Our first patients were given ACTH, but to-day we prefer using corti-
sone or hyd tisone, oral ad of which 15 more simple.
The duration of treatment vatied from two months fo three years.
Four patents ware treated for over 2 year and excellent results
were obtamed. Of these patients, one has been treated alternately with
corisene and scru for the last thres years, the doses varying from
50 to 100 mgm. dadly This method afforded complete relief to anather
for a penod of two years, after which he was not seen again; we learned
that he had recently died from 2 vascular complication, occurring
wdependently of bis asthma. A third panest took 75 mgm. of cortisone
without a break during the past year. The fourth patient, who umtialty
underwent continved treatment with cortisone (75 mpm. daily) during

¢ PaSTEUR VALLERY-Rapor, Laracrs, Cc, Mumiwz, P, Dowarr, A, Reas, 1-G.
L'A CTH. ¢t la cottisone dans Te tramement de Uotas de mat astheoatique Ball et Mén
Soc med des Hep , Parls, 58, 1952, 319,

* Some wese studed by Dr, B. Hatrtnn
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three years, has now been taking 10 mgm. of hydrocortisone six days
a week for the last three months.

Eight other patients were successfully treated with hydrocortisone for
23 months (3 cases), AcTH (1 case), cortisone followed by adminis-
tration of hydrocortisone (1 case), ACTH and cortisone (2 cases) or all
three hormones (1 case). Treatment was discontinued within two months
1n 2 of these cases, without any relapse occurring, Treatment was con-
tinued in the 6 other cases, as discontmuation of treatment tended to
result in immediate recurrence of the dyspnoea.

We had only 3 failures and 1 moderate result in 16 patients. A shght
dyspnoea after exercise and some sibilant rales persisted in the greater
part of the 12 others, who led a normal hfe, however; they were no
longer affected with permanent dyspnoea or paroxysmal attacks of
asthma.

The himinal dose, below which distressing functional symptoms
recurred, varied from 50 to 100 mgm. of ACTH or cortisone daily with
the mdividual subject. It also varied 1 a single subject, however, and
tended to be increased by certain factors such as mfectton of the respira-
tory tract. Within a few months the patients were able to conduct
their own treatment, using the minimum effective dose

Cortisone apparently became inactive n certamn cases, but when
injections of ACTH were given for a number of days, the subject again
started to respond to treatment with cortisone

Turiaf * beheves that it 15 advisable to administer cortisone and hydro-
cortisone for only five days a week, but i some cases a two-day interval
will be sufficient to bring on a recurrence of the dyspnoea.

Bickerman and Barach * have tried giving a large dose of cortisone
(400 mgm.) once a week, but the results were extremely disappointing.

The effective dose of hydrocortisone js smaller than that of cortisone.
According to Tunaf 1t 1s from 30—40 mgm. daily.

Recently, we successfully used Acti-‘retard” in the treatment of 2
patients, one was given a daily injection of 40 mgm. of this solution,
so that the dose of Acra was reduced by two-thirds in thus case. The
result obtained in the other case with admunistration of 40 mgm. of
ActH-retard’ was identical to that of treatment with 75—100 mgm of
ordinary AcTH, 40 mgm. of AcTH-‘retard’ being more effective than
100 mgr. of cortisone or 80 mgm. of hydrocortisone.

In our opinion, it would be useful to make 2 number of injections of

* TURIAP, J, Mastanp, P, JeanreaN, Y, Le traitement au long cours des asthmes & dyspnée
continue par Phydrocortisone en comprumés Revue des Pranciens, 4, 1954, 3037—3040.

* H, Barach, A © results of the cure of AcTH, cortisons and
hydrocortisonc in the treatment of intractable bronchial asthma and pulmonary emphysema.
J Allergy, 25, 1954, 312—1324
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ACTH every 4—6 weeks during prolonged treatments with cortisone or
hydrocortisone, with a view to stmulating the adrenals and preventing
atrophy of these glands,

Precautions to be taken to avoid comphcations and untoward reactions
AcTH, cortisone and hydrocortisone are substances, the use of which is
not without danger. They should only be employed wittingly 1n cases of
severe asthma, 1n which the usual methods of treatment have failed.
This restriction, which we have formulated as early as 1952, continues
to apply in our optnion.

We systematically placed our patients with asthma on a salt-free diet
during treatment. We gave them 1 —2 gr. of potassium chlonde daily and
we made them take an antibiotic (usually typhomycin or oxytetra-
cychne}.

We never observed complications consisting in oedema or hyperten-
ston. There were only slight gains in weight, hardly exceeding 2—3 kg.;
in addition, the fact should be stressed that patients with severe asthma
frequently show evidence of malnutntion and that a gain in weight
coincides with a recovery of appetite; therefore 1t cannot be attributed
only to retention of water and sodium 1n every case.

‘Within a few days, adminsstration of hydrocortisone frequently results
mn mcreased urnary secreuon which may be transient or may persist

tr 3 in ion, patients treated with this hormone
often show a shght loss of weight. Therefore retention of sodium 1s an
unlikely event in these cases, which is one of the advantages of treatment
with hydrocortisone,

D of is ionally followed by moderate
hypotension and asthenia; this transient adrenal msufficiency 1s never
dangerous, provided that the hormone 1s not suddenly withdrawn and
the dosage 1s gradually reduced Sudden withdrawal of ACTH 1n view
of an infection occurring in one of our patients resulted in acute adrenal
msufficiency, associated with marked hypotension, tachycardia and
disturbances of consciousness; administration of a glucose and chloride
sollutfion, desoxycorticosterone and 200 mgm. of cortisone afforded rapid
relief.

We have successfully treated cases of asthma complcated by infection,
but 1n these cases we admumstered larger doses of antibiotics to the
patients. This preventive with t us with a
difficult problem during very prolonged courses of treatment: should
it be continued for months without a break and will not 1ts effectiveness
be reduced in these conditions? Thus a severe pulmonary 1nfection,
marked by multiple and brlateral congestive lesions, appeared in the
fourth month of an alternating treatment with Acra and cortisone,
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although administration of typk in had been continued througt
this period. Combmcd treatment with other antibiotics (pemcxlhn and
streptomycin) resulted in the disappearance of the infection.

Mental disturbances such as insomnia or irritability appear in some
cases. During a treatment with Acti we observed a particularly severe
depresston, which resulted 1n swmeide.

We have never observed severe symptoms of hyperfunction of the
adrenal cortex, not even during prolonged courses of treatment; occasion-
ally, the subjects developed a shight obesity, with a puffed face and acne,
but they never showed glycosuria, hypertension or osteoporosis.

Two patients, who had shown little improvement on treatment with
AcTH, died in a condition of status asthmaticus, one within twenty-seven,
the other within thirty-four days after treatment had been discontinued.,
It is difficult to decide whether acTH played a fatal part in these two
cases In our opinion, however, treatment with these hormones should
be followed by close medical supervision of the patients continued over
several weeks and another treatment with corttsone is advisable if they
should have a severe relapse of status asthmatrcus.

Injections of ACTH may result 1n sensitization to this substance; this
was seen to occur 1n one case, the patient showing urticaria and a severe
recrudescence of his dyspnoea when a second course of treatment was
started, whereas the first treatment had been well tolerated.

SUMMARY

The authors treated 95 patients with status asthmaticus with ACTH,
cortisone or hydrocortisone. These three hormones, the effects of which
bear a marked resemblance to one another, afforded rapid relef of the
symptoms in 80 patients. Of the 15 patients in whom treatment failed,
4 died; autopsy revealed the usual lesions of status asthmaticus.

The late results varied markedly; only 10 patients treated with these
hormones continued free from symptoms for a period of over six months.

Sixteen patients were given a prolonged treatment with hormones
(from two months to three years) There were only 3 failures and 1
poor result. The liminal dose varied with the subjects, ranging from
50 to 100 mgm. of ACTH or cortisone daily.

N.B. Since this report was written, we specially use delta-cortisone,



LONG TERM TREATMENT OF ASTHMA WITH

CORTISONE AND CORTICOTROPHIN
by
R. 5. BRUCE PEARSON
Cartisone and A.CTH.AR. gel are jzed to be of derabl
value in the treatment of acute severe asthma. Their value as long term
symptomatic remedies s less certain, In this paper the effect of treatment
is recorded in twenty seven cases of intractable asthma with oral Cort-
sone (20) and intramuscular A.C.¥.H AR, gel (8). One patient recened
with both sub: T was d from three
months to three years 1n 25 cases. In two, side effects led to termmation
of treatment with Cortisone wathin a few weeks. Cases were selected for
the chronicity of their syptoms. Thirteen had been admitted to hospitat
i status on one or more and the ining eight were meluded
because of their failure to respond to other measures, Eight patients
had been unable 1o carn their Hving or do more than hight housework
for at jeast & year and eight lost fong periods of tune from wark each
year Three relatively mild cases were included
Results were judged on vital capacity readings which were 1n most
cases recorded every two weeks on a fast moving drum, changes i
attack rate and the quantity of spasmolytic drugs used and w the
physical sigus and capacity for work.

Dosage
Oral Cortisone was mitiafly adrunistered i doses varyiag from 300 to
100 mgm. dady and mawtained at 35100 mgm dax!y Larger doses
were not admumstered owmg to the nsk of causing side effects.
ACTH AR, gel was given in doses from 40 mgm. dady to 20 umits weekdy.
Thirteen of the twenty seven patients were considered to have had
excellent or good results (case 1 responded to both sub one
showed slight smprovement and thirteen no response (See Table ).

1f these cases are duided into those with persistent expiratory wheez-
ing in addition to anacks of dyspnoes, and those with purely inter-
mittent asthmatic symptoms, it 1s evident that the results are very poor
mn the former group. These patients were never at any time found to be

¥ wish to expres my thanks ta Dr DV Bates for carrying out luog fuaction tests 1 two
ases. Fifteen of 1he pavents weated with Cortnons wess dnclodsd m the Redical Research
Couval's Controlled Trial of effects of Corttrone acerate la patients suffering from chronle
asthnta (i pubhicavion) The conclisiony seached in thh paper aze thase of the anthor caly
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TASLE 1
Chronic or Recurrent Asthma (O Fs)

Results
No. of cases I Deaths
o
5]
2 lofizie
Treated with Cortisone 3 2|5l &
= o = Z
3 O |»
I S,
Persistent expiratory wheezing 10 0 1j1f 8y ¢
Intermuttent asthma ..., s 10 2 | 4lof 4y 0
Treated with A cTHAR gel
Persistent expiratory wheezmg ... 5 o | 4jo] 1| O
Internmttent asthma .. .. .. 3 1 2|0 1 0
S N
Total ... .. . 28 313y 0

! One patient who responded excellently to Cortisone and A C.1 1. 15 mcluded in both groups

free from evidence of expiratory obstruction whenever they were
examined before or during treatment. All had been under observation
for at least one year and many for far Ionger.

Treatment with Cortisone

Of the twenty cases treated with Cortisone, ten had persistent wheezing
and of these only two showed appreciable improvement, of the ten
with intermittent attacks six did well.

Table 2 shows the resulis in ten of these cases who were each trented
with Cortisone and Placebo tablets for alternate six month periods,
separated by three months of symptomatic treatment. Eight cases were
treated with the Placebo tablets for the first six month pertod and two
with Cortisone. Five of this group had chronic persistent asthma and
five intermuttent attacks. None of those with persistent asthma improved.
Two (1,8) of those with intermittent attacks showed unequivocal improve-
ment as regards attack rate and increase in vital capacity, and on sub-
jectrve and general clinical grounds. One other (4) did well on Cortisone
but even better on Placebo and was therefore regarded as a fature as far
as the effect of Cortisone treatment was concerned: another (10) clasmed
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TABLE 2
Cortisene Placebo ymp

o

]

= oy - wal 8
s S LE|E| gR|3E G ER & EL) 23
Z SE|SZ| 8| su | %gl| 8| s | 8| wx =%
° g l2Elo 18818l 88l o188 =S
2ix| &5 gs|8| 8 |2831 S| E=| 8| = 5
G|a|<|a |SE|5| 3 |28|5 | 2|5 |2a| BS
1{M|36] 2|1 2570 3 81 | 2160 49 1810 36 +24 Ibs
2|F (40|14} P 1500 42 70 | 1390 32 1420 21 + 6 Ibs
3IF (4434} P 1840 30 94 | 1760 10 1850 14 + 13 1bs
41F 3t 1241 2200 3.8 82 | 2340 2 1920 105 [+ 11 Ibs
5|F |40] 14| P 1640 491 | 100 | 1850 78 1600 102 |+ 16 Ibs
6|F*s1|17| P 1500 coms-| 70 | 1550 cons-{ 1350 cons-{ 4 8 Ibs

tant tant tant
TiM* 41| 9| P | 1700 cons-| 100 | 2100 cons-| 2250 cons-|Nochange
tant tant tant

8|Fi3tl2}1 2370 7 100 | 2100 16 2020 47 +10 Ibs
9| Ft| 41 1 I —_— - 75 | 1900 48 2600 23 —
10| M |36 8| I 3070 3 100 {3700 1 2860 05 |+ 14 Ibs

* Injections of Adrenalin (seff-admunstered) were given 2—4 times daily during this period.

* Attack rate not recorded but nebuhser used 7-~10 tunes daily over whole period Emphy-
sema present

* Constantly wheezy throughout, taking 3—3 gr of Ephedrine and usiag inhaler 36 times
daily Emphysema present

¢ Cortisone therapy termunated after 4 weeks because of depression

to be much improved on Cortisone but hus attack rate did not reflect
this, and the vital capacity showed a considerably better average on the
Placebo than on Cortisone Thus improvement m two cases was attri-
buted to Cortisone, 1n one to the effects of suggestion, and in a fourth
was mainly subjective and attributable to the feeling of well bemng caused
by Cortisone. The fifth case (9) with intermittent attacks improved
suddenly during the fifth month on placebo tablets and remained almost
free from asthma during the observation period of three months.
Cortisone was administered a month after relapse but was discontiued
after three weeks because of severe depression. No improvement took
place in this time.
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Of the remaming ten cases treated with Cortisone but not with Placebo
tablets good or excellent results were recorded in five, one of whom
had had severe persistent asthma of two years duration prior to treat-
ment. One other case of persistent wheezing in a severe asthmatic of
twenty five years duration improved temporarily, but signs of heart
fatlure due to cor pulmonale necessitated reducing the dose of Cortisone
to 50 mgm. daily, which was below the effective level. This patient was
considered to have some emphysema. Four of the cases who only had
intermittent attacks responded satisfactorily.

Side effects

Side effects were not serious. One patient (9) became depressed, another
(14) developed oederna and complained of feeling i}l due to a ‘bursting
sensation’ in her chest and face and a third (11) showed evidence of heart
failure due to cor pulmonale. A fourth (16) had a cough facture of a rib
after 2% years treatment: it was considered that this might have been
due to skeletal decalcification although this was not apparent radto-
logically. Fourteen patients who continued on Cortisone for three
months or more increased in weight from 6 to 24 Ibs. Three lost weight
or increased by less than 2 Ibs. One patient (1) who had responded well
during three months on Cortisone in doses between 50 and 75 mgm. put
on 15 1bs 1n weight. Three patients with good response had considerable
intensification of asthma shortly after termination of treatment and
two of these (1, 15) developed severe status within two weeks: one of
them (15) was admutted to another hospital where Cortisone was not
administered and died mn the attack Cases who showed no response
to Cortisone were not upset even by sudden termination of treatment.

Failure to respond on Cortisone
Details of the thirteen cases who responded only slightly or not at all
are shown in Table 3. Four had emphysema (6, 7, 11, 14): two of these
and one other had their treatment terminated or modified because of
sis!e effects (9, 11, 14). Two pateents (5, 20) had nasal polyposis, one
with chronic antrum infection Cases with persistent expiratory wheez-
ing for periods of one year or more, even if not accompanied by definite
evxde.nce of emphysema, with one exception failed to respond to oral
Cortisone therapy in the dosage employed by us. Three relatively mild
cases of intermittent asthma (4, 10, 13) also showed no appreciable
Tesponse,

Further possible reasons for failure to respond are considered in the
discussion at the end of this paper.

The following case histories are typical, The first three responded
successfully.
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TABLE 3

Failure to respond satisfactorily on long term Cortisone

o El
& El. |z |3
Elewl g B (3|3 |E2:
Case No. S |E2| & | 2 |8Els |25t
w128 2| S 1EE|gy|280E%
| % S182| 8| 3 {58|28]E5¢82
4] < | 3 || a|F |aE|<35}|5BER
2 F 39 o + 0 {+6j6/12( 7 0
3 F 44 o + ] +2)6/12| 94 o
4 F 31 o 0 0 +11 | 6/12 | 825 +
5 F 40 o + ] +16 | 6/12 | 100 0
6 F 51 ++ + 0 +8j6n2z| 7 (1]
7 M a P ++f + 1] — 131 4/12 | 100 ]
9 F 41 0 i} + 112 o
10 M 37 0 [ 0 |+14|6n12] 95 +
1 F 49 1 4+4+ | + ] —1]6/12] 73 —
12 M {370 [ 0 |+6[6/12) 8 —
13 M| 2|0 0 0 | —mlen2] 9 —
14 F 32 |+ + + 2/52 -
2 F |49 |0} + ]| 0 |+10)612] 8 0
Chmical comments
2. Moderately severe asthma. Emotional factor present,
3 Moderately severe asthma Has never earned living because of asthma.
Emotional factor present.
4. Ei factor p M severe asthma.
5. Antrum wmfection intermuttently for many years In hosputal repeatedly with
asthma. Emotional factor present
6. Considerable emphysema. Little evidence of infection.
7. Considerable emphysema. Little evidence of infection
9. Treatment terminated after one month owing to depression.
10. Improvement mamly subjective. Mild asthma only.
11. Inutial slight improvement. Emphysema present, Large emotional factor. Has
never earned her living because of asthma.
12. Moderately severe asthma.
13, A mild asthmatic Attack rate unaffected.
14. Treatment terminated because of bursting sensation in chest. Very severe
asthmatic of long standing with evidence of Jung damage.
20

- Nasal polypr. Mild asthma with marked bronchitic tendency.
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d i ly d ic on exertion. Emphysema was present
in this case The second patlent was enabled to return to work and has
remamed relatively free from attacks for one year. The remainder were
all considered to have responded well judging by their former state,
but only one could be regarded as having remitted completely i.e. case 1
who had also responded well to Cortisone over a period of six months.
Two others were enabled to lead almost normal lives though one (27)
was temporarily mcapacmted as a result of bronchial infection after
one year. The der were all incap d to a greater or less extent.

Five cases have now been receiving treatment for 1 year or more.

Side effects

Side effects in this sertes were limited to increase in weight of 4 and 6
stones in two cases who presented the typical appearance of Cushing’s
syndrome although their asthma was incompletely controlled. One of
these (21) had definite evidence of emphysema The other patients have
increased in weight by amounts varying from 12— 16 Ibs. One patient (23)
with a history of duodenal ulcer had a melaena.

Failure to respond to A.CT.H.AR. gel
One patient (26) responded only poorly to A.C.T.H.AR. gel, a woman
of 58 whose asthmatic attacks commenced at 45, diagnosed as severe
asthma of undetermined origin with secondary infection. Nocturnal
attacks had been present for some years, and recently had become
worse with development of nasal polyp1. Repeated attacks of bronchitis
also precipitated severe attacks. She had been admutted to hospital in
status at all times of the year on a number of occasions, and on two
occasions responded to A.C.TH. when other treatment had failed, A
radical ethmoidectomy was carried out in Novemmber 1954 with little
benefit. Skin tests were negative. After admission in March 55 she was
given A.C.H.T.AR. gel 10 units on alternate days. As she became ncreas-
ngly wheezy the dose was increased to 20 units daily, and then to 40
unuts daily. In spite of this her condition deteriorated, she developed
heavy infection with Str, Pyogenes and Str. Pneumoniae and was again
admitted in status after three months treatment. At her best this patient’s
vital capacity was well below the normal figure and persistent expira-
tory wheezing was present. It is probable that her lungs were the seat
of organic change.

The following case histories are examples of the type of case treated.

Case 23: Male aged 47. Severe asthma of ndetermined onigin which commenced
insidiously on holiday three years previously, Since then he had been almost
continuously wheezy with severe exacerbations of his asthma. No precipitating
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and had been bed ridden at home almost g large g
of p remedies. He had resp p Iy to Cortisone 1n another
hospatal but he was said to have developed rigors which necessitated termmation
of treatment. He at once responded to A CTHAR gel the vital capacity rising
from 1,400 ml to 3,000 ml within a few days Attacks of dyspnoea stll occurred
and an exprratary wheeze was usually audible on exarmnation. His wesght which
was 8 stone when first seen increased to ten,stones withm a month. In spite of
Iestricted salt intake 1t has further 1ncreased by four stones on continued treat-
ment with 20—40 umts of A C.T.HAR. gel dailly during the subsequent eleven
months. He now presents the charactenstic moon face and high colour of Cush-
mg’s syndrome. Although he has not yet returned to work, 1t 1s felt that there 1s
no real reason why he should not do so; he has not been confined to bed since
hus admission, and has had no attacks which he has been tnable to control His

asthmatic state 1s however only partially controlled 1n spite of well marked
hyper adrenalism.

Case 27+ Male aged 47. Intermuttent asthma of bronchitic type. A detective m-
spector who had suffered from duodenal ulcer 1n the past and had had asthma
for 25 years. He was a sensitive and nervous man whose attacks were precipitated
by anxiety and bronchitss, attacks occurred at all times of the year but were more
frequent dunng the winter months These had been mild and infrequent until

10 lose no further time from work and as his ulcér had given no cause for trouble
for some years, twice weekly 1njections of ACTHAR gel 40 units were given.
These were soon reduced to 40 umts weekly and for the next five months he re-
marned free from asthma. He then had a melacna of moderate seventy. While
10 hospital his asthma recommenced and at his own request ACTHAR gel was
continved with full ulcer therapy; the asthma responded dramatically, the vital
capacity nsing sharply, He remamed well for a funh‘:r nine n"x?nths ont doses

bronchutis with which he was lad ﬁp for several weeks. His weight mereased by
10 Ibs within a short tume of commencing treatment and has persisted at this level,
which 1s not excessive for his height.

Discussion

PivrULaLy abaestes ex A ' [ .
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in-patients. The eight cases treated with A C.T.H.A.R. gel are not com-
parable with the former group since all had been treated successfully
with Corticotrophin as in-pattents. Seven of these continued to do well
as out-patients. Those patients who had been subject to bronchial infec-
tions continued to develop fresh infections from time to time while
under treatment and early recognition of these played an important
part 1 maintaining them mn ble health.

Published results of treatment of ambulant asthmatics with oral Corti-
sone are shown 1n Table 4, Most authors have, however, carried out
treatment for a few days or weeks only and have continued with long
term treatment only in those patients who responded successfully in the
first mstance. Savidge alone has employed placebo controls.

TABLE 4

No. of | Good or

Ambulant Cortisone therapy Cases | Excellent

Faur |  Slight or None

Irwmetal ... . . 23 23 0 0

Savidge & Brockbank ... 13 6 4 3 including 2 deaths

Friedlaender & Friedlaender 17 12 2 3

Arbesman & Richard. 63 41 15 7

Blumenthal 30 22 8 0

Schwartz, F. 22 16 0 61ncluding 1 death
——

Lowell! ... . e 19 17 2

Present Series .. . .. .. 20 7 o 13

* Lowell describes 17 cases as ‘satisfactory’s '

The possible reasons for failure will be briefly considered.

Presence of organic disease of the lungs or of uncontrolled infection

Two patients (6 and 7) in the present series were considered to have had
primary emphysema although this was not recogmized at first owing
to mudleading histories. These cases should clearly not have been in-
cluded. Two other patients (11, 14) treated with Cortisone were thought
to have emphysema secondary to their asthma; one responded initially
but the development of oedema and venous congestion necessitated a
reduction in the dose of Cortisone below the effective Jevel: the other
complained of a ‘bursting sensation’ in the chest on 100 mgm. daily and
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treatment was terminated within two weeks. Bronchiectasis affecting a
small localised area of the middle zone of the night lung was present
in one other (5) although there was no indication of persnslem mfecuon
Arbesman, Gay and others ider that emphy or br

are mot i patible with a r bl to endocrine sub-
stances. One of our patients (21) with wellmarked emphysema did
indeed respond satisfactorily to A.C.T.HAR. gel and when m status to
intravenous Corticotrophin, Three patients (5, 20, 26} had nasal polypi
two of whom had repeated antrum infection: all three failed to improve.
Bronchial infection was a complicating factor in many of these cases,
and recurrent infections were not prevented by endocrine treatment.
Infection was in all cases controlled at the commencement of therapy.

Inadequate dosage

The dosage employed was similar to that used by most workers. If more
than 100 mgm. of Cortisone or 40 umits of A.C.T.H.AR. gel are given
daily over long periods of time, serious side effects are likely to develop.

Inadequate absorption of Oral Cortisone

Friedlaender has pointed out that this may occur. He describes a patient
who responded to I.M., Cortisone but who failed to respond to oral
Cortisone. This may have accounted for failure m two of our patients
(3, 13) whose weight remained approxmmately stationary durmng six
months of treatment with an average daily dose of 94 mgm. and 100 mgm.
of Cortisone.

Side effects

Treatment was terminated after three weeks in one patient (9) because
of depression and after two weeks in another (14) who also had lung
damage. In one case with emphysema (11) the dose of Cortisone was
restricted because of oedema and evidence of cor pulmonale.

Emotional factors
Emotional factors were thought to have contributed to the maintenance
of asthma in ten patients prior to treatment with Cortisone or Cortico-
trophin Five (2, 3, 4, 5, 11) failed to respond to Cortisone, but five
8, 16, 17, 21, 23) responded sausfactonly to Cortisone or Corticotro-
phin. There 15 therefore no that 1 factors account for
failure to respond in the present Serics.

1t has not been possible to explain faillure as the result of any single
cause, and in a number of cases no satisfactory reason has been dis-
covered. Although moderate lung damage s not incompatible with
sore impro the p of fibrosis or empt clearly inter-
feres with a sati: 'y Tesp: The ion of such lung damage
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is, however, not always easy even with the assistance of lung function
tests, as Beale et al have pointed out.

Not only must we accept that a proportion of chronic asthmatics
will fail to respond satisfactorily over a long period of time to Cortisone
or Corticotrophin in reasonable dosage, but as Lowell et al have stressed
few of the cases who respond well can be recorded as having fully
recovered normal lung function. Attacks of asthma sull occur from
ume to time, the tendency to acquire bronchial infections is unaffected
and in many the vital capacity remains reduced or the expiratory rate
is greatly prolonged. Only one (1) of our 27 cases, a man of 36 with
severe intermuttent attacks of 2 years duration could be regarded as
having been restored to normal throughout the period of treatment
with A.c.T.H. Two patients (one on Cortisone and one on A.C.T.H)
have been enabled to return to work but six are still not working; one
of these is considered fit to work but has not yet decided to do so.
Three others have lost less tme from work than in the year before
treatment.

Conclusion

The value of Corticotrophin or Cortisone as a long term method of
controlling symptoms 1n chronc asthma is limited. In a mixed group
of cases with longstanding symptoms many failures may be expected:
these may be partly explained by the presence of organic changes m
lungs or bronchy, side effects, or with oral Cortisone because of in-
adequate absorption The effective dose of Cortisone or A.C.T.H, varies
considerably from case to case and does not appear to be related to the
severity of the symptoms of asthma. Objective methods should always
be employed as far as possible mn assessing results, The use of placebo
treatment will demonstrate that some patients apparently responding to
the effects of Corticords have in fact undergone spontaneous remission
or improved as the result of suggestion. Side effects in the doses used
have not proved troublesome except for the tendency to put on exces-

sive weight: depression, heart fatlure and melaena occurred in one case
each,

References

Arpessan, C. E., Ricuarp, N B Journ, All 25, 1954, 306.

Beatt, H. D, Fowrer, W S, Commor, I. H Journ, All 23,1952, 1.

BLUMENTHAL, J S Lancet, 71, 1951, 473,

FRIEDLAENDER, § , FRIEDLATNDER, A G. Journ All 22, 1951, 291

Gav, L. N., MUrGATROYD, G W Journ Michigan State Med Soc 53, 1954, 33,

Tawi, J. W., Hennesany, P H, Wang, D. M K, Burrace, W, § Journ Al 25, 1954201
Lowrir, F, C, Scutteer, 1 W., Learp, S E, FRANKLIN, W. Journ All, 24, 1953, 112.
SAVIDOE, R. S, BROCKBANK, W. Lancet, 2, 1954, 859

SCHWARTZ, E. Journ. Amer, Med Ass. 147, 1951, 1734,



INTRODUCTORY LESSON ON HORMONAL
TREATMENT OF BRONCHIAL ASTHMA

by
H. J. TEN CATE

Prolonged treatment of asthmatics with adrenocorticotropic hormon
Although treatment of short duration with AcTs may be life saving in
severe asthmatic state, a prolonged renussion of the asthmatic symptoms
is seldom observed.

Especially patients with severe continuous asthma, mostly belonging
to the elder age group, where in all probability endogenous (endocrine?)
causes are more important than exogenous (allergic) causes, are apt to
relapse within a few weeks

An attempt at prolonging the treatment by one weekly intravenous
stow dnp infusion of acTH m S per cent glucose solution succeeded
only at a smgle patient,

Prolonged treatment at home by 6 daily intramuscular mjections is
not practicable,

The long-acting ACTH p seemed flicient for prolonged
treatment at home.

At the Chest department of the Groningen university climic of internal
medicine two long-acting preparations are used. The first preparation
owed his prolonged effect to the binding at carboxymethyleellulose,
referred to as ACTH-C. The other preparation owed his prolonged activity
to the adding of zinc, referred to as ACTH-zn,

Before using these preparations for treatment their effect on the blood
eosmophils of asthmatics and normal persons were recorded and com-
pared to the effect of ordinary acTi of the same batch. Basic conditions,
Iike at the Thorn test, were required.

According the effect on the blood eosinophuls the long acting prepa-
rations have thewr strongest effect 8—12 hours after the injection.
Their effect on the adrenals seems stronger than the effect of ordinary
AcTH. The effect of the long-acting preparations on the asthmatic
symptoms also was strongest 8 — 12 hours after the injection and dis-
appeared within 24 hours.

The observation that daily injections of the long-acting preparations
act stronger against the asthmatic symptoms as the injections of the
double amount every other day agrees with this,

As prolonged treatment with acTH may cause serious side effects
we only submutted patients to it, when other measures and treatment
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were unable to prevent disability or to prevent perilous attacks,

The treatment always started on the hospitalized patient, mostly after
a short treatment with ordinary actH. After discharge the treatment
was continued at home, under supervision of the out-patient department
for chest diseases. The patients came once weekly, afterwards once
in 2 to 3 weeks for reexamination and control.

Besides physical exammnation laboratory procedures were involved,
like examunation of sputum (eosinophils and Gram), urine (albumine,
reducing substances and urobiling), plasma electrolytes and haemato-
crite, eosinophils, respiratory function, circulation time, werght.

To prevent or to correct shifts of the plasma electrolytes it was
necessary to prescribe a low sodium diet and additional potassium
chloride (2—-6 g. daily).

Besides the effects on the asthmatic symptoms the stimulation of the
adrenals resulted in the ganing of weight by fat deposition, moon-
face, acne, pigmentations. Edema was not frequent, no more was 2
rise of the arterial tension, ACTH preparations also are able to provoke
allergic manifestations. We observed urticaria, Quinckes edema and
dyspnoea at a few patients especially with the intravenous drip
method of ordmary ACTH.

The next two tables serve to give an impression of our results with
the two long-acting preparations.

Three patients received (hydro) cortison.

The 22 patients are divided into 3 groups, namely patients with
exogenous asthma (exo-allergy) demonstrable especially for many -
halant allergens; patients with endogenous asthma, no allergens de-
monstrable as causes of asthmatic symptoms and a group with mixed
causes, they demonstrated allergy to foods (2) and aspirin (1), but
also demonstrated symptoms after elimination of allergens. Of the
group endogenous asthma some pattents experienced allergic symptoms
but no asthma after sulfa and chinidine and Acty, (treated with cor-
tison), grass pollens (only rhinitis)

Some patients of the groups endogenous and mxxcd asthma demon-
strated lications like cor pul le, br emphy
often 1n combinations. Some of these patients repeatedly suﬂ'ered
broncho bacterial infections

A good result mcans no further hospxtahzanons were necessary.
Only few patients d ated fi of p during periods
of some months. A bad result means during treatment further hospitali-
zations were necessary. Most patients felt better dunng treatment
than before.

To sum up our expertences on treatment with long-acting ACTH
preparations at asthmatic patients:
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TABLE 1
" Results
Groups | Numberofpat.| Ages Duration of Dred
good | bad
Exogenous . 4 15—25y. | 2—10months | 1 3 0
Mixed..... 3 44—65y. | 8—38 months | 2’ 1 1
Endogenous 15 39—70y | 6—33 months [ & T4
TABLE 2
Results
Duration of treatment ‘Number of patients Died
good bad
2— 6 months ... 6 1 5 3
6—12 months . . 7 4 3 2"
12—24 months ... ... . 5 4 1 ]
24—36 months . . ... . 3 2 1 [
36—48 months 1 0 1 [

1) Prolonged treatment necessitates low sodium deet and additional
potasstum chloride (2—6 g. daily).

2) During treatment broncho bacterial mfections are no more frequent
than before treatment at the same patients.

3) Daily injections of long-acting preparations cause better clinical
results than the double amount injected every other day.

4) The daily amount of the long-acting preparations has to be adapted
to the changing needs of the patients. Mostly a daily dose of 515 U,
suffices.

5) Increasing eosinophilia rising to highlevels (60 per cent-4000/mm3)
1s often a precursor of aggravation of 1he asthomadic state.

6) Other lherapeutlc measure readly can be camed out durmg

treatment thh antibiotics and cardiotonics (drgitoxine-digoxine).
7) Changing the 2 long-acting ACTH preparations may be succesfirl
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when the clinical effect of the used preparation has decreased. Changing
into cortison also may be succesful when both long-acting preparations
afford no longer effect.

Sometimes it was necessary to hospitalize the patient again and
treat him with ordinary AcTH. Afterwards the long-acting preparations
again were used with sufficient result.

8) Most frequent side symptoms of treatment were: gaining weight,
moon-face, acne, pigmentations Less frequent were edema, and rising
of the arterial tension

9) The results of treatment are not overwhelming. However it must
be taken into account that only selected asthmatics were submitted to
prolonged treatment who underwent several other treatments without
success and whose prospects were bad.

The best results are scored 1n the groups with endogenous and mixed
asthma. The lowest results in the group with exogenous asthma.
Adrenocorticotrophic hormon nsufficiently protects aganst allergens,
although expenimentally sorae protection seems to be afforded.



DISCUSSION

ANTI-HISTIOCYTIC AND ANTI-ALLERGIC ACTION
OF CORTISONE*

by
LINO BUSINCO

v anes e e oas PORNS i

modification of the lymphoid organs and particularly of the spleen. In this
regard the lymphocytolytic action of cortisone 1s often mentioned. The detailed
Tistologrcal study permuts to recogmze that the negative action of cortisone on
the lymphoid organs and particularly on the spleen is not exercised upon the
lymphocytes, but upon the hustiocytic component represented above all by the
cells of the germunative centers In fact, a first microscopical examnation permits
to see a reduction of the cellular efements of these organs which have been treated
with cortisone And 1n this reduction are comprised of course also the lymphocytes
But the principal negative action 15 exercised, as we have now said, essentially

wanm 4l

mttan AF Hhn macmainat va santaen Wa nat an hacs abn

to the alterations of the histiocytic matrx

Being d that these ytes of the centers have a part
of the greatest importance in the production of the antibodies, 1t 1s clear that
cortssone develops the antiallergic action 1n a particular manner, actmg against
the histiocytes of these centers The and fi
brought about by cortisone upon the hxstmcyies deranges at 1ts basis the mecha-
nsm of the reaction of the antibody agamst the antigen And during this
stage of cortisonian hustiocytic suffering we have the best therapeutic anti-allergic
results of the hormone

When the admunistration of cortisone 1s stopped lhe hustologic study reveals
m the germmative centers a quick
this Teconstitution can be observed clearly at the mlcroscope ma surpnsmg
wealth of caryokineses By means of this strong proliferation movement the
germumnative centers return to their normal morphological constitution and the
tissues get nd of the last oeuular Ieavmgs Once regaaed the normality of the

ey

larly 1 the allergic functions. : :
« From the Insutute for Medical Semeology at the University of Rome
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W. J. QUARLES VAN UFFORD *

Time and again 1t 1s amazing to observe how treatment with ACTH, admunistered by
intravenous deip (possibly combined with aminophylline) will result 1o the dis-
appearance—if only temporary—of a status asthmaticus or bronchial asthma. A
long-term treatment 1s much more difficult and the result obtained less striking.
Cases of chronic bronchial asthma—in which every form of specific treatment
has farled—are bound to recur sooner or later in an equally severe form when
treatment with ACTH 15 d. App ly i by i
dnip has the advantage—as has frequently been observed—that good results are
even obtained in cases 1n which courses of treatment with cortisone or intramus-
cular mnjectons of ACTH have failled This is of special importance in the event
of a third or fourth course of treatment, as the patient, recalling the striking
results obtained p ly, will be acutely disapp when fails
to occur. We have frequently been struck by the fact that the patient, when ad-
minstration by intravenous dnip (a form of treatment which often 1s extremely
unpleasant to him or her) proves difficult, 1s not relieved when the physician,
at a loss what to do, proceeds to admmster a larger dose by ntramuscular drip
and, finally, a dose of a preparation of ACTH having a prolonged action, requesting
him mstead to continue with the intravenous dnip, as this method js more effective
1 his optmion,

We used the following methods in the long-term treatment employed in fifty
patients over a 4-year peniod*

4) admunistration of 25 (or more) mgm of ACTH by intravenous drip once or twice

weekly, 1f need be, b with ad of P An antihis-
tarmunic was given prior to the intravenous dnp and 0.3 ml. of adrenaline was
1njected i ly at the of to prevent possible allergic
reactions,

&) treatment with varying doses of cortisone, and AcTH, administered by intra-
venous drip, once every 6 weeks. In addition, this opportumty was used to exanuné
the blood sugas, urine, £cG, etc ;

) with cortisone, ing with a course of injections of a prepa-
Tation of ACTH having a prolonged action, likewise combined with AcTH admimis-
tered by intravenous drip every 6 weeks, the examunations also bemg made on
this day.

In view of the fact that this treatment was used only m almost hopeless cases,
the results may be stated to have been highly satisfactory The patients, fnclud-
ing those previously disabled, were almost always rendered fit for work again.
Meanwhule, constant efforts were made to develop a specific therapy.

There were 5 patients with complications:

a) one patient with an insulin-controlled diabetes, who was given 3 courses of
treatment with ACTH prior to the long-term ACTH therapy, which involved 2
temporary increase of these dose of msuln to be administered, although the
longterm treatment did not result in aggravation of the diabetes;

b) three patients, who became pregnant dunng treatment, 1n whom several
previous pregnancies had failed to produce any mmprovement of the asthmatic

* From the Allerpic Department of the Diaconessenhns, Utrecht (Dir, Dr. M. A. van Melle).
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symptoms—the very reverse occurred—and in whom was
duning and after pregnancy without giving nse to any untoward reactions,

) a patient with silicosts, affected with bronchial asthma and subject to asthma-
Iike attacks due to the silicosis, whose symptoms dxsnppcared completely during
the peniod of Bewng i after one
year, whereupon all the symptoms recuncd 1n full force.

Of the patients treated by these methods, 5 died as the years went by.

1) One died from acute heart failure three months after treatment had been dis-
continued (this was 2 25-year-old girl, who had previously been treated with
poeumectomy, which operation was followed by the recurrence of asthmatic
symptoms, which were more severe than those observed at any time tn the past).

2) Suscrde, committed by an older patreat, who had been harbouring surcidal
thoughts for several years prior to treatment, however.

3) Acute heart fatlure i a 13-year-old boy, whose father had continued treat-
ment lumselfl i view of the excellent results and had refused any exammation

4) A severe and attack of dysp 1 a 37y 1d woman, m
whom treatment had been discontinued at the request of the family practitioner
and also for financial reasons.

5) An acute, severe attack of dyspnoea, terminating fatally within a few minutes,
in 2 56-y 1d man, in whom had been reduced owing
1o bronchopneumonia. The patient had shown symptoms of fatigue, coughing,
increased expectoration and a markedly increased £sr for a Jong time previously.
Treatment with antibiotics had resulted 1n the disappearance of these symptoms
and so far there had been no signs of dyspnoea, 50 that small doses of acti
were constantly adrmnistered, until a very acute, brief, severe attack of {cardiac?)
dyspnoea caused the death of the patient

Those patients, however, who are restored to normal life from a state of constant
illness and make with ACTH and cortisone a
valuable addition.

ACTH, HYDROCORTISONE AND PREDNISONE IN THE
TREATMENT OF BRONCHIAL ASTHMA *
b
UMBERTO SERAFINI and UBALDO DI NARDO

We ﬁrst studied the adrenal response, as expressed & in the behaviour of the
p to ACTH in three senes of e(penmenvs.

P
7 e Gns F S ramin o aatald tad Sl e Vape o

* From Iststuto di Patologia Speciale Medica, University of Florence, and: Istituto di Clinica
Medica Generale, Unwversity of Rome.
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The second series was concerned with the duration of adrenocortical stmulation
studied 1n two ways Furstly by varymg the duration of the intravenous mfusion
from 2 to 8 hours with a fixed dose of 20 mgm. AcTH, We found that the longer the
duration of the infusion the longer 15 the duration of the eosinophilic drop below
50 per cent.

On the other hand when the duration of the infusion is kept constant at 8 hours
and the dose 15 varted from 5 to 20 mgm. the duration of the eosinophiltc drop
increases with the dose.

In the thurd series of experiments we studied the intensity of the adrenocortical
stimulatton and found that when the time was varied and the dose kept constant
at 20 mg the ntensity of the response depends directly on the duration of the
1nfusion. But when the duration of the infusion 1s maintained at 8 hours and the
dose varied, the mtensity of the response 15 relatively mdependent of the dose.

In order to establish the ad tical response of astt patients to ACTH,
we subjected 15 such patients to Rezold’s 8 hour test. It was found that asthmatic
patients react in the same way as normal persons. Moreover, in asthmatic patients
the eosiophilic drop evoked by 12 darly infusions of acti or by prolonged
treatment with cortisone differs 1 no way from that seen 1n normal persons.

Regarding the relationship between ACTH and ascorbic acid we found that
when AcTH 15 given by ntravenous mfuston, there 15 an imtial unnary loss of
vitamin ¢ which may exceed the amount admmstered. In a second series we
found that tical 1 as exp m the philic drop,
also occurs 1n vitamin ¢ defictency However the response Jasts longer and 1s more
1ntense when the body 1s saturated with ascorbic acid,

This means that when ACTH 15 given therapeutically, ascorbic acid should be
grven as well for the double purpose of replenishing the Vitamin c lost in the
urme and 1n order to prolong and mtensify the adrenocortical response.

ACTH guven either ly or by or i
fuston, hyd and pred have p better P tesults
than can be obtained by any other method. We obtained favourable results
85--90 per cent of our cases However, 1t must always be remembered that we
are dealing with remussions of symptoms and not with cures.

We are convinced that m asthma 1t 1s mdispensable to make detailed etiological
studies 1n every case, sothat, when ind, d ! can be k
with lasting results.

Symptomatic rermissions obtamned by the use of hormones may be total or
partial, depending on the degree of reversibility of the underlying morbid con-
dition. It should, however, be remembered that before we can Judge 2 result to
be negative, we must have assured ourselves that the preparation used 15 active
and that the dosage bas been adequate. We had to do this several trmes when
using compound E of ¥. When ACTH 1s bemng given intramuscularly, we must
also be sure that we are not dealing with 2 case of socalled acTa resistance

Regarding the results obtamned with ACTH given by the tntermuttent or con-
tinuous Intravenous route, 1t can be sard that though the percentage of favourable
results 15 the same, the improvement is not as marked as with the intramuscular
route. On the other hand the intravenous tnfusion has certain undeniable advan-
tages over intramuscular admunstration Far smaller doses can be used, the onset
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of relief is much more rapid and the dosage can be more finely adjusted. Ob-
viously it is the only method in those rare cases i which AcTH given intramuscu-
larly 1s inactive.

With hydrocortisone the dosage is particularly low and thus elrminates sigmfi-
cant side effects, such as may occur with ACTH and cortisone. This makes 1t pos-
sible to continue treatment even for several weeks. Hydrocortisone is, therefore,
particularly indicated in cases of AcTH allergy.

The recently predni: 1 must ly be regarded 2s one
of the most significant advances 1 cortisone therapy. We have only used 1t in a
limsted number of cases and cannot therefore express a final opinion on its efficacy
but in the cases we have studied, we found it markedly more active than cortisone
and comparable with hydrocortisone yet sigmficant side effects were less than
with any other sumilar hormone We can report on 10 patients suffering from
severe asthma of long duration, who were given 30 mgm. daily by mouth dunng
the first days after which the dose was gradually reduced until 2 maintenance

AncanfI& A cans sime sanakad Teantrmsns lnctad frnm T_ 18 dave Tha waculie

. ' .

poor result from a i\ with hyd The period of
rermission 1s about the same as that achieved with hydrocortisone. The secondary
effects were an mcrease n weight of some patients and insigoificant changes i
arterial pressure and m durests. In no case was glycosurta seen.

A comparative study undertaken by us of the eostnophilic drop induced by
the oral admunstration of cortisone and prednrsone showed that the latter pro-
duced an 1dentical effect with only one third the amount Studying 10 normal
persons, we found that m man ene obtains the same eosinophulic drop as 15 evoked
by 50 mgm cortisone, with 15 mgm. predmsone. These data, at our knowledge,
are the first publshed i the world medical hterature, concermung bronchial
asthma.

Owing to the fact that the partial or total remission of symptoms depends,
as we said, on the greater or lesser ibility of the g morbid cond,

Wwe use ACTH and the cortical steroids as a test by which to yudge the reversibility
of the asthmatic emphysema In fact m cases of contmuous bronchal asthma that
can look like real emphysema, hormonal therapy, m adequate dosage, estabhishes
whether the symp are or definitely Apart from 1ts
diagnostic value, this 1s of course of great prognostic and therapeutic importance.

Among the very large number of cases studied m recent years we have encoun-
tered only 6 cases of ACTH allergy that manifested itself as asthma or anaphylactic
shock

1t 13, therefore, necessary to stress the practical importance of regularly testing
the sensibility to ACTH whenever treatment 13 repeated.

The observation of one case in which 50— 100 mgm ACTH given intramuscularly
produced peither a clnical remisston nor an eosmophilic drop, both of which
were obtained by giving as small a dose as 2.5 to S mgm. intravenously, suggests

1 is the designation gven to delta 1 17 alpha, 21 drol 3,11, 20 tnone
by the Council on Pharmacy and Chemistry of the A M.A, which was previously known
as metacortandracin
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that intramuscular ACTH may be incapable of producing a bolic response
not because the ad tical response s ient but because certain condi-
tions of the tissues prevent the ACTH from passing into the circulation. This might
also explain the decrease in the efficiency of Acr which is not uncommonly seen
in subseq Posstbly the b may be d i the tissues
when there 15 no clinical response or in those cases n which the mtramuscular
Thorn’s test 1s negative, which would then not mean that there is an adrenocortical
deficiency
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ANTIBIOTICS IN ASTHMA
by
JACQUES DUCHAINE

The discovery of penicillin and its commercial production at low cost,
was heralded, around 1946, as one of the most mmportant steps in the
treatment of those two troublesome forms of asthma: the so-called
intrinsic asthma and the atopic asthma with bacterial infection.

About the same time, a new technique of introduction of drugs into
the bronchial and pulmonary fields by inhalation of aerosols was being
widely experimented and the were that i of
penicillin was the most economical, effective and logical manmer 1n
which to bring the drug directly in close contact with the infected mucosa.
From 1946 to 1949, much work on that Iine was done 1n most European
countnes and in the US A

If the immediate aim was the search of a more effective medium to

ize the of i ion 1n asthma, a secondary, but
all the most, very important 1dea was to put to an acid test our prevailing
theories concerning the mfluence, whether toxic or allergic, of bacteria
on the different forms of asthma.

To-day, after nearly ten years of experimentation, 1t seems posstble
to re-appraise the whole question and to venify if our hopes have been,
even partially, fulfilled.

Is treatment by penicillin (injecttons, aerosols or per os) a worthwhile
procedure in infective asthma? Have the results obtained with anti-
biotics given us a better insight in the probable mechamsm of infection
1n asthma and the related diseases?

When the published results of antibiotic therapy are studied, one
striking fact appears immediately, a fact that previously does not seem
to have held the attention it deserved The authors can be divided in-
to two groups- those who use what may best be named ‘supportive
measures” (mostly, aerosols of aminophyllin or adrenergic bronchial

L ot aar Pl
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aerosols of the antibiotic. Unfortunately, 1n some cases, it is not always’
clear which precise technique was used, but nevertheless in five papers,
respectively by Prigal et al, % ® Farrerons-Cé,4 Findeisen,® San.
grorg: 12 and Duchaine 2 who specify their results statistically, it appears
that ‘supportive Is of broncho-d were used in
14
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conjunction with the antibiotics. All the patients thus treated can be
classified as cases of secundary infected allergic asthma, chronic in-
fectious bronchitis or intrinsic asthma. Out of a total of 424 patients,
results were favourable in 343 (81 per cent) and unfavourable in 81 (19 per
cent). Conclusions can best be summarized in the words of Segal 1*: ‘Best
results can be obtained if the bronchial passageways are patent; we
employ aerosols of Vaponephrin or Aleudrin I:200 preceding the
neo-synephnn-penicillin aerosols”

The opinions of those who do not use ‘supportive measures’ is at
definite variance with that expressed here above. In only two papers,
have we been able to find statistical evidence of the poor results obtained
by penicillinotherapy when no broncho-dilator drugs are used simul-
taneously. Of 123 patients, treated by Engelster® and Prigal et al.,®
only 40 (32 per cent) had favourable results and 83 (68 per cent) were
not relieved.

Segal, in another paper, 2 confirms this: ‘Such therapy is generally
disappornting’. Olsen ?: ‘Results have been temporary and disappointing
in our cases of asthma’. Gay ®: ‘Penicillin and sulfonamides were equally
useless to the majority of sufferers from an infectious type of asthma’,

At this point, it seemed logical to conclude that any or most of the
benefit that could be derived from penicillin aerosols, should be attrib-
uted much more to the ‘supportive measures’ than to the bacteriostatic
virtues of the drug

Therefore, we tried a modest experiment. During three months, all
of those patients, to whom previously we would have prescribed a
series of penicillin -+ adrenergic aerosols, were put to a course of
exclusively bronchial dilator drugs (adrenalin + theophyllin), without
penicillin or any other kind of antibiotics. At the end of the treatment
and six months later, results were grossly assaied in terms of physical
signs, presence or absence of sputum, of dyspnea on exertion, tightness
of the chest, feeling of well-being.

Although, it is especially difficult to found an opinion on statistics
which rely so much on the patients’ subjective judgement, we may
say that, all considered, results with adrepalin -+ theophylin were
practically equival with those obtained with adrenalin + penicillin.
What scemed one of the characteristic influences of penicillin, the
thinning of the sputum wath jts conversion of purulence, was as easely
gained with theophyllin. As with penicillin, results were temporary
and relapses followed more or less rapidly.

To what reasons must we ascribe the failure of a drug which has been
revealed so powerful in other diseases? We can only speculate on this
question and state the issues without answering them:



ANTIBIOTICS 211

1) The bacteria responsible for the p of i ive asthma are
not those, like streptococcus viridans, which we habitually find in the
bronchial secretions and most of which are penrcillin-sensitive. Maybe,
we are in fact dealing with little known organisms or perhaps, viruses.

2) So called infective asthma is not due to bacteria, or 1t may be that
the foci of infection are so deeply inbedded in the folds of the mucosa
that the antibtotics cannot reach them.

3) In the so-called bacterial allergy, bacteria probably have much less
importance than the lesions they have induced. We know that these
lesions are irreversible, contrary to those due to atopy, which are
reversible with raprd restitutio ad integrum once the allergens have
been removed or neutralized, The accent here is more on the consequences
of the cause than on the cause itself.

4) In atopy, 1t is most probable that infection (especially, infection
of the nose and auxiliary sinuses) acts as a trigger mechamsm. For
this reason, antibotic treatment is always started too late and is power-
less to stop the consequences brought by the spreading of the mflam-
mation to part or the whole of the respiratory tract

Is 1t to say that penictllin is useless in asthma? Far from it, and it 1s
our opinion that it has a definite value agamst infection in a closed
cavity, If pulmonary abcess is rare 1n asthmatics, infection of the
auxiliary sinuses 18 a very common complication of respiratory atopy
and penicillin 1s very effective against it, especially in children.
Although, the newer antibiotics (tetracyclme, chloramphenicol,
erythromycme etc) should be used in well defined circumstances
1 y abeess etc.), I do not believe
that lhey have been tried on any large scale, in ordinary bacterral or in
mfected asthma The price of these drugs is still prolibitive and they
may not be devoid of dangerous reactions if given for a long period.
The new French antibiotic, Framycetin, obtained from Streptomyces
Descaris, * has, in vitro, a broader spectrum of action than pemcillin
or streptomycin. It 15, at present times at least, very active against most
strains of staphylococes, but it 1s too toxic to be ingected and must be
used locally or by aerosols. From a very lhmited experience, I can say
that it does not appear to give any better results than pemclllm and 1t
seems to be more irritating to the respiratory mucosa. It is still in the
experimental stage and the only results yet published have been those
of A. Biron,  with 36, good, 6, fair and 2 unfavourable results out of
44 cases; but, according to the author, 3 or 4 drops of Aleudnn 1 : 100
solution were added to the antibiotic.
Complications with penicillin are rare but should not be dismissed
too lightly. Five or six years ago, penicillin aerosols often provoked
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lesions of an irritative nature in the mouth or the pharynx (black
tongue), but these were due to an imperfect purification of the drug
and they are now very rare. On the other hand, I have been witness to
a fatal case in a man, 45 years of age, sufferer of intrinsic asthma for
the last twenty years, who died within five mnutes after the injection of
1 million units of procain-penscillin. As this patient was known to be
aspirin-sensitive, it is probable that the generalized shock was due to a
latent sensutivity to the procain (or, para-) radical and not to the peni-
cillin tself.

At this point, it is important, once again, to sound a word of warning.
There is no doubt that fungic antibiotics and specially, penicillin are
used without discrimimation. Although they now appear to be harmless
enough, we do not really know what changes they may bring about in
the organism of patients who have been submitted, year in, year out,
to this therapy. In my practice where most pollensensitive patients are
routinely tested with 36 different fung: extracts, I find an increasing
number of positive reactions to extracts of penicilium notatum, reactions
without climieal significance, at least, at the present time, but what may
happen 1n the future is unknown.

Another point which we should bear 1n mind is that neither penicillin
nor streptomycine are potent enough to sterilize, even for a short time,
the respiratory tract. Antibiotic therapy is only indicated if we can be
reasonably sure to kill right off the most noxious bacteria. The danger of
favouning the appearance of pemicillin-resistant strains is a real one.
although hittle experimental work has been done on this line in asthma.

‘What 1s the present status of the problem of antibiotics 1n asthma? I hope
that many of our colleagues from different countries will be able to give
their opmion on this question. I can only tell you how I feel about it.
Clinical work on asthmatics 18 a specially time consuming procedure and
we really should not appraise our results unless the patient has been
under observatton for at least one year while he undergoes the stresses of
daily life in both its favourable and unfavourable circumstances.

Last year, impressed by the fact that congestion and inflammation are
the main injurtous symptoms in asthma, Y used mainly hydrocortisone
or ACTH i1 conjunction with the better tolerated and most active sulfon-
amides {gantrisin, elkosine or supronal). At that time, these antibiotics
were prescribed to avoid any spread of the infection which could have
been brought about by the hydrocortisone. The ease of this procedure,
which does not need any injections, is, among others, one of its strong
points. Results in cases of atopy with infection were strikingly good
when used in combination with ordinary desensitizing measures; in
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infective or intrinsic asthma, resulis were much less favourable, although
somewhat better than wath peniciltin. But relapses were frequent and the
sulfonamide-hydrocortisone therapy tended to wear off its effects as
courses had to be repeated.

This year, my tendency is more or less to do away entirely with
anubiotics (pemetllin or sulfonamides) and use hydrocortisone alone.
It is toe early yet to conclude from a linuted experience, but again
1 must emphasize the fact that if atopic patients do very well on such a
therapy, results in the long-standing cases of chronic infectious asthma
are far from good. Rational therapy of these les stil in a treatment
conststant with the needs of the individual patient and where vaccination,
hydrocortisone and antibiotics can all play their part.

Conelusions

1) Antibiotics should be used in well defined and imited cases where
there are signs of localized onm, b h

broncehi is, p y abeess, nfe of the smuses etc.} and not
in the forms of p d bronctuat

2) An effective antiblotic 15 stidl to be found for those cases where
infection of the upper respuatory tract acts as a trgger mechamsm

3) As far as we know, hydrocortisone alone or used in conjunction with
antibiotics 1s the most effective therapy of infection sn asthma.
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ANTIBIO'I-'Ic TREATMENT IN ASTHMATIC PATIENTS
WITH BACTERIAL BRONCHITIS

by
J. MULDER

Bacterial muco-purulent bronchitis is often observed both in the acute
and in the chronic form in asthmatic patients. The bacterial flora is the
same as in the non-asthmatic group. The table shows the distribution
of this bacterial flora 1n 296 cases of acute and chronic muco-purulent
bronchitis, including asthmatics and non-asthmatic patients.

TABLE 1
Incidence of the bacterial flora in 296 cases of acute
and chromc -purulent bronchitis b
are left out)

H.ifluenzae . . . . ... .. 76 per cent
Pneumoceccus . PR 25 per cent
Neissera . 8 percent
Slaph)lococcus aureus . . .+« Spercent
Klebsella e . . 4percent
Escherichiacolt . . . 3 percent
Streptococcus vindans . . . . . 2percent

In about 80 per cent of the cases of chronic muco-purulent bronchitts
(for the most part d with bronchi we found symptoms
of asthmatic bronchtss (e.g. sputum eosinophilia).

If in an asthmatic patient the bacterial flora is eliminated by anti-
biotics, the patient continues to expectorate sputum in which the neutro-
phylic leucocytes for the most part are replaced by eosinophuls. The
result of antibiotic treatment on the asthmatic cond:ition in general is
not very great, though marked improvement may follow, especially in
acute cases Some asthmatic patients suffering from chronic muco-
purulent bronchitis may even get worse and show heavy asthmatic
attacks. In some way thc chronic bacterial inflammation interferes with
the tend: o brc The expl: ion of this fact is not clear.
Most patients, however, feel much bener after the elimination of the
bactenzal inflammation because the quantity of sputum diminishes con-
siderably and the chromec intoxication ceases. Unfortunately the bacte-
rial inflammation relapses very often after some weeks, or months,
especially in cases associated with chronic anatomical bronchial changes
(stenosis and bronchiectasis).
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Inflammation caused by H. influenzae can be eliminated by 4 million
units of penicillin per day (1 million units every 6 hours).

The combination of penicillin and streptomycin (0.5 g every 12 hours)
is preferable, and it is probable that with this combmation less penicillin
is necessary. Streptormycin alone shows a faiture 1n about 50 per cent
of cases owing to bacterial resistance. Chloramphenicol and the anti-
biotics of the tetracyclin-group are effective 1n a dosage of 2 g per day.
We treat most patients for a period of 10 days.

In acute pneumococcal infections a treatment with 300.000 to 600 000
units of procaine penicillin is Chronic p recal infe
are very rare m asthmatic patients. Acute pneumoccccdl bronchutis
however is rather common
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P J VAN DER WERFF

1 was much impressed by Prof. Mulder’s lucid ion of several p
1 the field of 12l 1nfl ions relating to hial asthma and
by his very thorough and accurate i ig and his gly hughly

rehable findings.

For a long time, we, 1n the Amsterdam Clinic of Allergic Diseases, have made
grateful use of all advice on hus own special method of investigation of the sputum
and on therapeutic measures *

With permission, I would ask Prof Mulder three questions:

1) What is your opsnion on the possible causes of the phenomenon, mentioned
by you and also observed by myself viz. a severe bronchospasmodsc aggravation
which ly occurs when are ad: prior to anti-allergic
treatment 1z chromc bronchial asthma with secondary bactertal inflammation?

2) Do you think that there 1s a probability of a prmary ongin of bmncho-

bactenal asthma, and 1f s0, do you have obji to the imitial
of antibsotics mn these cases?
3) Do you believe that there 1s usually an underlymg, latent (1e. )y
altergy?
J. MULDER

1) I do not know for certain which mechamsm accounts for the fact mentioned
by Dr. van der Werfl Perhaps a cause mught be that bronchospasm is counter-
acted by the mflammatory tissue reaction in the submucosa and smooth muscles
of the bronchi Every inflamed smooth muscle tends to lose its tone, causing
dilation of the hollow organ to which 1t belongs.

Another hypothesis, brought forward by Dr. Orie in Gromingen, is that the
inflammation causes a stress reaction associated with more ACTH production.

2) & 3) I have the impression, but no proof, that some asthmatics start their
disease after smusal or bronchial infection caused by viruses or bactera, but
only when there is an underlying latent allergic tissue condition,

H. COLLDAHL

I would dmw attention to the fact that in many cases of asthmatic bronchitis
the bronch: taken by broncl Py, are sterile. Further I think that
the pulmeonary tissue 1n asthmatics must have a particularly high resistance
against bacterial infections. How can this be explamed by the bacterral findings
of Mulder, I should like to ask how this discrepancy can be explained.

% References 8.0 MULDER, J. Thesis, Gronmgen, 1937; Ned. T. v Geneesk. 92, 3521, 1948.
* PLas, M C. vaN DR, Thesis, Leyden, 1931,
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J MULDER

The pure asthmatic sputum is sterile, which can also be shown by carefully washing
the flakes m buffered salme and studying the stramns. The discrepancy between
the freqr of jal ions and p ry infections 1n astk
patients can’ easily be explained because H influenzae causes only bronchial
infections and not, or only Very rarely, pneumonia, and the serological pneumo-
coccal types m bronchitis are generally of the higher types of Cooper, which do
not readily mvade the lungs.

ACTINOMYCIN C IN THE TREATMENT OF ASTHMA®*
by
LINO BUSINCO

The fymp pe action of ycin on one side and the relations
ewsting between the lymphatic system and immunity on the other side, have led
us to the research of 2 possible fluence of actmomycin ¢ (Sanamyein) both on
anaphylaxis and on the allergic syndromes The research has revealed that acti-
nomyem ¢ does not succeed in avording the mortal crisis which befalls the gumea
g 2s a consequence of the re-njection of albumen However, 1t has revealed
that 1n the animals treated with actmomyemn € the cnisis has had a longer duration
On the contrary, actinomycin ¢ has exercised a favourable influence on human
allergy. The treatment by means of daily mtravenous injections of small doses of
e T T T A e e e i

2 times, once poor and once null, In a case of colttis the result has been only l;oor.
We have had favourable results even in cases of mveterate and rebellious bron-
chial asthma; m chronic urticania they have been at trmes surprsmg.

The doses we have admimstered have not brought about any trouble, with
the exception of some trapsitory gastro-mtestinal pams. However, 1n the gumea
iAW e e e T e

Alpatuilig LIE UCLdtts OF VUL OUSELVALIONS, e JULOWILE HIUSL D¢ enipudsized,

In the gunea pig the fur often presents a certam bnttleness and the single
haurs fall easily off The gall bladder 1s often considerably dilated, and at the post
mortem exannation it ss found to be inflamed Contranly to what has been
stated by other Authors, the number of the red and white blood cells has not
undergone any important changements. At this pornt it 1s necessary to emphasize
that the decrease of the number of the eosinophils which has been observed in the
allergic patients treated with Sanamycm, 15 12 perfect agreement with the favour-
able results obtained by this treatment.

Attentron must be drawn quite particularly to the results of the electrophoretic
examination of the plasma proteins The researches which have been performed

* From The Tostitute of Medical Semetology, University of Rome.
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on the guinea pig as well as on allergic patients demonstrate that the treatment

the foﬂowmg mterprctahon by acting on the lymphord tissue which is 1n charge
of the fc of the C deprives it of this important
function

e . R T . e e o

«

ment which is usually to be observed 1n the allergic patients under the effect of

the rate of antibodies, the deprives the
anugens of an important part of the matenial upon which they react: therefrom
the 1mp of the climeal d

ANTIBIOTICA THERAPY

by
HELGE COLLDAMYL

When one has to decide in a case of asthma if antibrotica therapy ought to be given,
the first question |s ihls 8 there any mfecmm prcsent or not? According to an
“ ' rbefore yesterday,
*+ ot found to have

. . . .7 lungs.
Asthmatc patients with elevated Bs® had bronchial infection more often than
persons with healthy lungs An elevated Bsk 15 according to my opinion the best
sign of a complicating infection.

collected by cathetensation through a tracheal tube under general anesthesia
with Evipan and Scolipe. I think that this method 1s the most exact one to employ
when mvestigating as to whether bronchial nfection 1s present or not. With this
method a differential count of the bronchial secretion will give further evidence
of the presence of a bronchial infection. In this case neutrophilic leucocytes are
often in excess even 1f a marked imcrease of cosmophils is present. When no
infection existed, hils were found p d m the In all
mfected cases there was mucopurulenl or pumlcnt sputum, but m mos! cases
< - .

skin test therc sm (hc hial tion often an enk of hul

g 10 all p ility that allergic factors are of Slgmﬁcanc,e
ahhough the anugen 1s unknown. As the eosinophuls specially are in excess when
no bronchial infection exists 1t is unhikely that the antigen'in these cases 13 of
bacterial ongin. A possible explanation might perhaps be that the antigen is
formed from destroyed bronchual tissue.
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We found bacterial infection m our asthma materal in 25 per cent of the
cases examined.
stabl

are ini d to ic patients with bronchial
infection, the asthmatic troubles often become aggravated. In such cases & com-
bination with antibiotics and AcTH 1s indicated.

References

BerGMAN, §, Cotrpamy, H, NissoN, E. Acta Allergol. VIII, 163, 1955.

FURADANTIN
A NEW ANTIBACTERIAL AGENT IN INFECTIONS OF THE RESPIRATORY ORGANS
A prelumunary report
by
H. CHR. PAULSEN
1) The bacterial flora in infections of the respiratory organs present great variations,

and the treatment results are to a high degree dependent on the resistance against
anttbactertal therepy of the bacterta concerned 1n each case.

[N AU P - - P

teact . .

3) In 1944, Dodd and Stulman found that certain furan compounds could be given
new antibactenal propcmes by addmou ofa mtro—gmup 10 the molecule Thus we
got a new p hich was found to have a
broad annbaaenal spectrum, with very rare occurence of acquired resistance,
and with low toxicity.

4) Furad: 1s 2 yellow, b soluble in water. It is resorbed
quickly and almost mmplctely from the intestne. Even 1n the case of large doses,
the blood concentration has been found to be low (Palmlav and Tunevall), and

ths Ppreparation has therefore been of no imp ions of the resp Y

5) The mtrofuran dervatives attack the bactena by destroying certamn enzymatic
processes necessary to the vital functions of the bacteria. The mechanism 15 evi-
dently of a different character from that of sulfonamides and agtibiotics, which
;n:rolvci that acquucd mnstancc agamnst lh: latter agems does not make tself
Tt w1 tha ses Af sty e
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7) In vitro has been found that strains of staphyl aureus,

miute, streptococcus pyogenes and Escherta colt “showed no tendency to permit
development of resistent bacterzal stramns (shown by Mintzer, Kadison, Schlaes
and Felsenfeld at Hektoen Institute for Medical Research, Cook Country Hospital,
Chicago) and Grayson Carroll gave in February, 1955 information of staphy-
lococcus sensitive to Furadantin i 44 strains, noae resistent.

8) Origmally I started this work as a new treatment of Protens vulgans, which
15 a frequently cccunng mucrobe 1n chronic nose affections and rhinius, and it
15 found not frequently m our asthma and emphyscma patients with chronic
bronchitis, ectasis, fibrous pulmonary changes with major mechanic obstructons,
and protracted retensions. It 15 also found o patients that have been subjected
to mtense penicillin treatment. It 1s found almost exclusively in adults—especially
eldesly people—and I have never found 1t in children. Dick Henriksen found the
Proteus vulgans group mn 5 per cent of a matenal consisting of 180 cases 1n his
work intitled ‘Studies on the bactersal flora of the resprratory tract, in acute and
chromie bronchitis, bronchial asthina, and lunggangren® {1937) and 5,7 per cent
the group ‘chromic bronchitis, bronchral asthma’. This group further contamed:

Pneumococcus N 12,5%
Staphylococcus albus . 16,35,
Staphylococcus aureus . . 192%
Haemophlus influenzae . 7%
Streptococeus . e .. 835
Eschena colt c.. 430%
Klebsiella . o 10,0%

Haemophilus influenzae 1s very sensitive to Faradant and, on account of this,
used as testbacterum,

9) Streptomycin treatment has rendered good service 1n cases of Proteus vulgaris,
but 1t has not always given satisfactory results It therefore seemed natural to try a
nitrofuran preparation, considening the good resulis that had been achieved with
this agent in cases of Proteus 1 the urnary tract, but the obstacle was the low
blood concentration that was possible to obtain and that did not produce any
effect in infections of the upper respiratory tract and the lungs The only possible
way of obtaining a satisfactory effect was then touse Fux;\damm in local treatment
with aerosol, vanous solution with the A.B
Pharmacia, Uppsala, Sweden) have been tested, and lhe expenm:nvs are going on.

Furadantin has been combined with Tween 20 (polyoxietylensorbitanmonolaurat)
which has no antibactenal effect, but its physical activity are 2 liquifying effect and
lowering of the surr:xcclensmn, both of value in the treatment with Furadantin
—and hich reach the ium easier and with better effect,
and perhaps have some influence on the tendency of resistance.

The side effects were msignificant; 1 out of the 38 patients subjected to this
treatment showed symptoms of nausea, but 1t was not necessary to interrupt the
treatment. Other side effects mentioned in the literature are emesis, and one
1solated case of skinhyp , which disapp d after removal of the
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preparatlon, but the doses used in acrosoltreatment are very smalt it compatisort
with that of Infection In the urmary treat, Until further experience s gained it Is
advisable to check the blood duting the treatment, In my cuscs no blood chings
has been proved.

10) Case I was o male of 55 years with fibrots top changes and planigeaphic
actasts fn the right side, where strong growth of I'roteus vulgans and siaphylo«
coceus areus were found, botlt scnsitive to streptomycin, ehloronycetin—and
staphylococeus o penicitlin too. ‘The patlent was treafed with streptomycin 15
grams and chloromycetin 15 grams and penicllin without effeet, Renewed test
during first 32 days revealed continued strong growth of Proteun vulgars and
staphylococcus aureus with positive plasma coagulase reaction. Actoso! tretmenit
with Furadantin solution was begun, and after 7 ncrosol tecatmments, there were
no longer any proteus vulgatis nor staphylococeus attreus to be found—ond the
patient became afebreile. Test aficr 5 months showed that there was stll no growth
of Proteus vulgarls not staphylococetts aureus.

11) Case 1 was a male of 44 with asthmatic bronchitls, Cutiure of (he expectotite
revealed growth of Proteus vulgatis—sensitive to cliloromycetin, tettamyein and
sulfatiazol. He was treated with terramyein, but the treatment had to be discontis
nued because of allergic reaction. He was then treated with Streptomycin, penis
ciltin and thyrosolvin fnhalation (6) with positive cffect. He had o refapse o
month later, and was glven acrosol treatment with Furadantin solution, which
removed the symptoms. 34 months after the end of the treatment, there was
stifl no Proteus,

12) Case 111 was u male of 65 with asthmatie Uronchitls and  thino-sinusitic
{vaspr=rtovia e - ! . R O
slnus . )
both . . .
ment was resorted to all the same, and the paticht reported improvement of the
thinitis after two treatments,~afier the third treatment nepative physienls above

the tungs and {mp { respitation. After 7 there was' stilt profuse
growth of = -
sinuses, {t

from the n .

13} Ustarted this wotk with trealment of infections of Proteus, but 1t was very
soon proved that Furadantin had u good effect on other bucterlal pulmonary
Infections—in some of these cases antibiotica tiad liad tio effect—and after

ol increasing duc’ to antibl Hete staphylococeus aureuy
ot

is the most typical {llusteat
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14) Infection with penicil 1 aureus increase now as a

of the antib “From a series of hospitals all over the
world reports have been given of strawns of staphylococcus, which exist inside
the hospitals, are resistant to penicillin to a greater extent than staphylococeus
outside the hospitals.

Publications 1943 - 44 revealed about 12 per cent of resistant strans. In Copenhagen
Ema Lund demonstrated an increase from 16 per cent in 1947 —48to 59 per cent
10 1949 —51. Laurell and Wadmark found 1n 1953 staphylococcus isolated from
patientsata pediatnic department 68 per cent and from the hospital staff 83 per cent

resistant to it . In some departments of the Epidemic
Hosp:!al 1n Stockholm pracucal]y all the staff had staphylococcus aureus reststant
to penicillin. When we know that staphy have to

aureomyein and terramycin up to 45 per cent, we may say that1t1s a dangexous
development. Strains of resistant staphylococcus aureus are now one of our great
problems.

It appears to me that Furadantin offers much promise for the treatment of
bactenal infection mn the respiratory tract, through its effecuvity and lack of
resistance to stzphylococcus aureus It seemes that Furadantin is to prefer to the
large doses of p and today.

The prehmmary results amved at induce 10 continue the work, and the results
will be reported later.




FOCAL INFECTION AND ALLERGY
by
H. A. E. VAN DISHOECK.

Local inflammatory processes affect more or less markedly particularly
1n the acute phase, the entire organism. When the local inflammation is
chronic—either with or without exacerbation—it is called an mflamma-
tory focus. These focal infections may follow a course without, or prac-
tically without, local and general symptoms. It is generally belteved that
such inert foci are nevertheless capable of setting up sertous morbid
symptoms in Temote organs. Diseases mentioned 1n this connection are,
inter aha, the collagen affections such as acute and chromic articular
rheumatism, neuritis, iritis, nephritis, endocarditis, myalgia, chorea, and
some forms of asthma. The foc1 may be present in, inter alta, the tonsils,
the secundary nasal cavities, the teeth, the gallbladder, the pelvis and
the intestine. With regard to the manmer in which the infection focus
may cause such diseases, as arthrtis and asthma, various assumptions
suggest themselves.

Bacteriaemia
In the first place the germ mught pass from the focus into the blood-
stream, and thereby provoke a temporary bacteriaemia and toxaemia.
This is the idea which Osler formulated when calling the tonsis the
‘porte d’entrée’ for rheumatic infection Also Billings stated that clmcal
observation had demonstrated the existence of such temporary bacteri-
aemia beyond all doubt. Direct proof of this type of bactertaemia, how-
ever, is difficult. But there 1s one observation that argues in favour of its
existence, i.e, the fact that following tonsillectomy, bactena were found
in the blood It is further known that, mn cases of articular rhenmatism,
an attack often occurs after tonsillectomy. In such cases, therefore, we
have both bacteriaemia and attacks. This clearly suggests the conclusion
that an invasion of bacteria was the actual cause also in former cases
of angma followed by an attack

In al_l diseases 1n which bacteria are found in wmnternal organs, and
whiqh invasion, either in contmuity or via the Iymphatic system is im-
possible, as in endocarditis, transport via the bloodstream must be
assumed. Invariably, the question will then be at what point the blood-
stream was infected. The rational reply to this questton will have to be
that the mfection most probably occurs at the point where there exists
an inflammatory focus and where, therefore, the bloodstréam and the
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bacterial flora are in close contact. This is the case f.i. in the tonsillar
crypts, in an infected regional lymph gland, or in a dental abscess. In
particular, one should here think of an infected thrombus as the cause
of the germ’s passing mnto the bloodstream. In accordance with this
conception Bolck and Arndt found in 57 out of 70 tonsils of rheumatic
patients, deeply penetrating into the peritonsillar tissues, severe chronic
inflammation often accompanied by phlebitis.

This conception of a metastatic infection or mild sepsis, therefore,
implies that the bacteria, coming from the focus, nestle either temporarily
or permanently 1n the remote organ, and may, therefore, be cultivated
from the diseased organ, as in endocarditis. Presently the conception
that endocarditts lenta should be a weakened sepsis caused by strepto-
coccy ‘tamed’ by their host, cannot be maintained. The jnvestigation of
Gnriffith and Lancefield 1eamed that the path of the strep
18 linked to 1ts ct 1 and -biological properties. Thus the
streptococct of the polysaccharid containing A-group are the cause of
angmna, scarlatina and erysipelas, whereas endocarditis lenta is caused
by the mulder viridans group.

In asthma, notwithstanding the vaccin therapy which is based on the
assumption that bacteria or therr products enter the bloodstream, such
a muld sepsis is never proved.

Toxaenma

In the second place it is thought possible that, although no living germs
may pass 1nto the bloodstream—or that, 1f they do, they will soon be
killed—but that their toxins and decay products definitely do enter the
crculation This re-absorption of bacterial products, cheefly via the
Iymphatic vessels, 1s probably a continuous process whose intenstty
depends upon the activity of the focus.

A wellknown example of the direct toxic action of a bacterial focus
on a remote organ is diphtherial myocarditis, as Billings already stated
to support his argument.

In asthma as well as in rheuma such a re-absorption of bacterral
proteins 1s very probable, but the tissue-damage caused by these prod-
ucts 1s not so marked as in diphtheria.

Allergization

Allergization of the organism by bacterial products is a widely known
phenomenon. It must be assumed that, agawst foreign protein re-
absorbed parenterally, immune antibodies will be formed in the body.
These processes have been studied with both clinical and experimental
accuracy with respect to, e.g. tuberculosis and rheumatic fever. In
addition to immunization, however, there is also sensitization. These
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two phenomena, although both allergic in nature, must nevertheless be
viewed as separate entities. It is precisely n diseases caused by focal in-
fections that sensitization, and the reactions caused by, are prominentand
of the utmost importance for our understanding of bronchitis and asthma.

Animal experiments 1o inutate allergic tissue changes
An example of a disease which fs even more than asthma thought to be
due to an infection focus is articular rheumatism. Countless experiments
have been made in the course of the years m order to provoke this affec-
tion in animals, with the aid of the bacterium that causes it in man,
These experiments have not been entirely successful, although it has
proved possible to produce formations closely resembling Aschoff’s
nodules. This effect was obtained by the repeated infection of the animal
with streptococei A single infection might perhaps kill the animal, but
never produced the effect in question Thus a prelimary sensitizing in-
fection is obligatory for the allergization of the ammal. In addition,
these experiments are only ful m a limited p ge of labora-
tory animals In others—for reasons as yet unknown—the disease fails
to develop, a fact which is analogous to the human form of the affection
The observation of Murphy and Swift that, in the positive cases, there
is hypertrophy of the adrenal cortex, points to the correlation of these
diseases with that organ. Pagel has pomnted to the two fundamental
pathologic-anatomic symptoms in allergy, viz,

1) in the presence of much reagin and allergen: oedema, bleeding,
and necrosis, i e. the phenomenon of Arthus.

2) m the case of less violent and more prolonged action- granulomato-
sis. The Aschoff's nodules belong to this latter group.

The Shwartzmann phenomenon
In this respect the Shwartzmann phenomenon 1s also important.
Shwartzmann showed that, by first injecting the skin of a rabbit with
a bacterium-free filtrate of a culture, followed by a second, ntravenous,
mjection of the same filtrate, he produced local necrosis. This proves
that bacterial products are capable of sensitizing a tissue, and that the
supply of the allergen through the bloodstream can produce a reaction.
Later on, another, extremely important observation by Shwartzmann
and Sanarelli was added to this; viz. that the second, intravenous
ngection need not even be of the same culture. To provoke such a
hetero-allergic reaction, requires extremely sensitive animals, and a
large quantity of filtrate This reaction is far less frequently successful
than the specific one,

Recently Thomas and Stetson have provoked the Shwartzmann
phenomenon by producing focal infections with haemolytic streptococci
%
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in animals, followed by the injection of a number of bacterial toxins,
They then observed the occurrence, in a number of laboratory animals,
of a generalized Shwartzmann phenomenon, consisting in haemorrhagic
necrosis near the foct, bilateral necrosis of the adrenal cortex and cardiac
lesions strongly resembling rheumatic affections. This type of experi-
ments has given the focal-infection-theory a sound experimental basis.

Organ localization

A third series of expeniments is also of great importance for the proper
understanding of focal infectton in connection with its localization in
particular organs. The basal phenomenon was described by Auer, who
found that, when a sensitized animal had been brought into a state of
protracted shock by sub-lethal injections of allergen, an intensive phe-
nomenon of Arthus could be produced by rubbmng xylol into the animal’s
ear. Kiimmel gave the first sensitizing mjection mto the eye, and found,
upon re-injection through the bloodstream, that the reaction was
localized in the eye, Even an mjury alone is enough to produce a locali-
zation of the reaction in the 1njured organ, Thus, nephritis may be pro-
voked in an animal sensitized to a serum foreign to its species, by a
second injection in which a special nephrotoxin has been added to the
serum. Kallos® investigations have shown that, 1n an analogous manner,
localization in the heart can be obtained by means of caffeine, while,
according to Vaubel, cooling can have a simular effect on a jomt.

Clinical consequences
The over-enthusiasm as well as the waning enthusiasm of physicians to
remove all tissues that might possibly harbour pathogenic germs must
be attributed to lack of proper knowledge of the problem. It is un-
deniable that there are distinctly successful cases but it is necessary not
to pitch one’s expectations too high. We are, mn fact, justified in conclud-
ing, on the ground of animal experiments and clinical observation, that
an infection focus sensitizes the body, and that the re-absorption of
bactenal products may act as an intravenous re-injection. Whether such
a re-injection will result in an attack cannot be predicted, erther in animal
or in human cases. Any reaction will preferably occur in an organ which
had already passed through an infection by the germ, or which had
been myured 1n some other way. There 1s no doubt that these processes
are far more complex than we can realize on the ground of our present
immunological knowledge.
us
. - . n
if an infection focus that was probably the imtial cause has been done
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away with, it is neveitheless possible for other bactenal products occasion-
ally to arrive in the bloodstream [from other places, and to provoke
fresh attacks. It 15 also posstble that the primary focus has already done
so much damage that repair and recovery turns out to be impossible
even after removal of the focus Finally, it should not be forgotten that
causes other than affergic ones may be partly or alone responsibie for
the diseases in question,

There exist statistics showing the favorable effect of the removal of
infection foci; but other statistics, 100, have been pubhshed which deny
both s preventive and 1ts curative effect These statistics are open to
constderable eriticism Thus, 2 is logical to compare the group of
operated cases with the group of unoperated ones, and to state that the
percentage of attacks js equat in both groups. For, the former group
naturally comprises the most serious cases, as well as those 1n which a
focus has produced chromic intoxication and sensitization for a Tong
time, but in which the symptoms had not yet become manifest. These,
after all, are the patients with focat and general symptoms of infection.
In such cases it is even possible for the first attack to occur directly after
the removal of a focus. This fact 1s then used gly, m my opmion:
as a powerful argument agawst operating, whereas it 1s, to a much
greater degree, an mdication of the causal connection between the focus
and the systemic disease. Such a post-operative attack, however, should
be prevented by performing the operation under protection of antibiotics.

Focal infection and astkma

The number of asthma patients i whom the first attack followed upon
an infection of the 3 Y passages, is iderable. This fact alone
already points to the connection between bacteria and asthma If there

are panents in whom a Hergic bacterial may be a
to be the cause of their attacks, 15 doubtfal, But 1f we assume, also here,
the exi of atlergic itization by bactenal products, and apply

our knowledge concerning these products, the focus theory assumes a
different aspect. For, in asthma as m arthritss, the chief objections
against this theoty were that (2) removal of a focus often turned out
and that, y, (B) there may be attacks n the
absence of a demonstrable focns. Harley pointed out that it is impossible
in some cases to do away completely with a focus, but that the principal
reason for this failure must be sought in the non-specificity of the
nucleo-proteins, When, for instance, 2 streptococeal focus in the tonsils,
which has caused the sensitization, is removed, it is possible for re-
absorption of nucleo-proteins, maybe of another group, to continue
from another place, for example from the nasopharynx. This is one
explanation based on the non-specific Shwartzmann phenomenon.
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Recent investigations have shown that probably it is not so much
the bacteria in the patient’s infection focus that constitute the danger
to him, but rather the foreign groups with which he is infected. Quite
possibly, in such an acute, new infection the re-absorption is more
intense than from an old, closed-up focus

A recent objection against the focus-theory is that the antibiotics
capable of stenlizing the body fail to cure this bacterial sensitization
and stop the attacks. As against this, one may argue that (a) sensitization
is an existing condition which is not changed by antibiotics; (b) re-
absorption of dead bacteria can continue for an indefinitely long time;
{c) re-infection is a rapid process, and (d) an allergic reaction may persist
during a considerable time after the imtial action of the allergen. An
example of this 1s that of the contact-dermatitis.

Indications for operation of focal infe

In asthma patients, as well as in every other condition, chronic infections
should be carefully looked for. In asthma, infections of the nose, the
nasal smnuses, the tonsils and the throat are frequently present. The
infections may be either the cause of asthma, or only an aggravating
factor. For if during asthma the bronchi are sensitized to bacterial
proteins, the inflow of infected material from the upper air-passages
may provoke local reactions. Such reactions may be compared to the
phenomenon of Arthus or Pirquet’s reaction. Here the result will be
chronic irritation, rather than the occurrence of attacks. Especially the
post-nasal drp has a bad reputation in this respect.

A careful selection of cases that are to be operated on is necessary.
In some cases a preliminary desensitization 1s preferable in order to
increase the patient’s immunity. If the patient suffers from nose-obstruc-
tion by nasal polyps or other reasons, suffers from a purulent sinusitis
or repeated attacks of tonsillitis, he should be operated on under anti-

« biotic and spasmolytic protection. In such cases the indications for
operation are essentially the same as in patients who are not allergic.

In addition one must bear in mind that the absence of a visible focus,
thus of inflamed tissue, does not by any means imply that no focus
exists, To trace it is the task of the bacteriologist and to suspect it ts
the task of an accurate clinical observation of the patient.
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- ROLE AND TREATMENT OF INFECTION OF THE
UPPER RESPIRATORY TRACT IN ASTHMA*

by
J. TABART

The high incidence of rhinopharyngeal and dental infections associated
with the asthmatic disease was shown off after the improvement of -
vestigation methods (X-rays, liptodod; Various aetiological
hypotheses were suggested 1n this respect: 1s infection a cause of asthma
or only a superadded cause? is infections asthma of allergic onigin or not?

‘We confined the quotation of the works issued for the last 25 years ta
those dealing with rhinopathies and particularly sinusites. Qur experience
being scarce as regards dental infections, we cannot give any conclusive
view on this subject.

1. STATISTICS

In U.S A. Cooke and Grove * 2 1n 1933 reported 49 per cent of asthma
cases provoked by vanous infections of the rhino-pharynx, out of a
series of 688 cases. Incidence for sinusitis only was 39 per cent
asthmatics aged from 10 to 30 years, 65 per ceni 1n asthmatics aged
30 to 50 and 83 per cent in those over 50 years. Kern and Shenk 2 out
of 400 asthmatics found 70 per cent sinusitss clhintcally and radiologically
confirmed. Kelley also® m 1936 valued 89 per cent of asthmatics as
bearers of sinusitis 1n a series of 100 cases. Chobot 4 ® out of 88 asthmatic
children under 15 years age, found 67 per cent sinusitis. Reversely,
Bullen® studymg the various associated symptoms and signs in 400
bearers of sinusitis admitted to ‘Rochester Hospital’, valued only 25 per
cent chronic non-tuberculous pulmonary affections, of which a half were
asthma. As for Bivings 7 in 1940, asthmatic bronchitis 1s always related
to an infection of the upper air passages, it was present m 35 per cent
of 235 children showing upper respiratory mfection.

In Europe, Haibe of Liége ® i 1932, out of 1.000 asthmatics found:
50 per cent of cases p ked by 1 rthinobronchitis, 25 per cent
by bronchial infection, 0,5 per cent by sinusits.

In 1940 Broerson of Copenhagen ® holds that out of 435 asthmatics
292 are bearers of nasal anomaltes. Jacquelin and Chait ° of Parss, in
1936, out of 430 asthmatics followed up for from 4 to 6 years, found a
diseased condition of the nose in 114. Valin of Mont-Dore 1 out of

* From Hopital Bichat, Pans (Prof T.J G Turwf)
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673 asthmatics quoted 60 per cent presenting nasat lesions. In England,
according to Bourne 12 asthma subsequent to nasal lesions is very com-
mon and gets much relef from surgical operation. At the Mont-Dore
Congress 1950, Rebattu and Mounierkuhn, ** reporting on the relation
of asthma to the upper arr hasize the high incid of
acute or chronic sinusitis, hypenrcpluc chronic rhinitis of infective
onigin (*/; of cases) and the usual presence of rhinopathies of allergic
origin (*/s0f theasthma cases). Mariano Castex, 1 then Rossier !* quote
asthmatic mamfestations occuring after infection of the respiratory tract.
Quite recently Wilken Jensen 1 in 1951, in Copenhagen, finds out of
512 asthmatic children, 225 bearers of rhinopathies, of which 65 with
sinusitis The same year, Kourlsky, ¥ studying very carefully 28 asth-
matics, could demonstrate 1n 20 of them the presence of mlcmbxal
pathologic changes of the upper respi y tract: bil 1
sinusitis 44,4 per cent, maxillary and frontal sinusitis 27,7 per cent,
unilateral maxillary sinusitis 16,6 per cent, unilateral frontal sinusitis
11,1 per cent.

II. NASO-SINUSAL ALLERGY

From the whole of such works it appears that the association of nasal
and asthmatic manifestations 1s a matter of fact. It suggests necessarly
the possibility of common reaction symptoms at the different levels of
the respiratory mucous membrane Our concept of asthma is indeed one
of a neuro-vasomotor rhino-tracheo-bronchopathy developing through
a dual general process: an inflammatory and secretory defect of vaso-
motor origin and a bronchomotor defect. The ultimate phases of the
process ends 1n obstruction of the bronchioles at the level of the lower
air passages which obstruction promotes dyspnoea. In the upper tract,
the oedema and hypersecretion express the different phases of the naso-
sinusal‘ allergy, which have been well described by Bourdial, Andre and
Clerc. 1»

In the initial stage of acute allergy, only is oedema of the naso-
sinusal mucosa clinically and radiologically detectable duting the attack
(in 85 per cent of casss according to the American authors) In this
stage, between the attacks, the mucosa resumes entircly its previous
structure.

To an aggravated stage (from repetition of the paroxysms) does
correspond the serous allergxc smusms the distended and infiltrated
mucous L ; radiography confirms 1ts per-
manent and non-reversible i O y the p of
minor polypi of the middle meatus and of eosinophilia in | the secreta
is recognizable,
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In an ultimate stage the mucosa of the sinus becomes proliferant,
that is polypous allergic smusits as proven by bilaterality of the lesions,
abseace of purulent secreta, anosmia.

Tt is remarkable that the manifestations are somatimes lacatized on a
*story” of the respiratory tract, sometimes generalized to all respiratory
mucosae from the finest bronchial ramificatsons up to the beginmng
of the nasal mucosa.

17, VARIOUS ASPECTS OF THE INFECTION IN ASTHMA

‘Under such conditions one may wonder to what extent such a microbial
aggrcssxon as prevmusly lomlszed onthe mucost of the upper respuatory
tract is P of p h manis in those
forms where anergy :md nasal infections get associated, one wonders
which is the prior predomunant fxctor,

2} Infection, as a primary factor of asthmatic manifestations
This is the view of Cooke 1% ¥ R who, within a 10-year experience,
could observe that in children there is in many cases a history of acute
infections such as, whooping-cough, measles, pneumonia, influenza,
followed after several months, by a recurrent bropchitis which finally
wilt assume an obvious asthmatic character, Such diseases feave behind
them some infection foci or some secondary ‘invaders’, which m thew
turn, become prmary causes of asthmatic allergy, Until 5-year age,
these foci are placed in the lymphod tissue of the tonsils, pharynx and
harynx. Fi g the devel of paranasal sisus, the -
fecnon Tocalizes atself famy oftcn n thus cavities. The most sommonly
responsible bactera are, g to Cooke® p hemo~
iytic and non-hemolytic streptococcus, nncrocatarxhans, streptocosos
vindans
1t 1s also the view of Kounfsky and co-workers that mfection is
fot to be seen only in ofd-standing or mveterate asthma Bronchial
infection oeeurs long before the outbreak of the irutial asthmatic mani-
festatxons or is often concurrest with them. Search for the cause of

fection should be iy made at the levet of the
sinuses and teeth, Deep focal infection may be invisible exteriorly
itis, tonsillar surface i may be overlooked

{purulent rhinitis, infection of the gums and intecdental Imgulac) Best
prophylaxss of asthma, accordmg 1o Kounisky = consuts in rcmcwmg
the nfective foci ( ton on sinus, p

vaceinotherapy). The author's arguments and conclusions % 8 are
consistent with those previously stated by Gallup ¥ Frouchtmaa,
Spouptelt, @ Stevens. 7 Asthma takes rise from the meeting of infection
and an andispensable favourable ‘terram’.
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As for Jimenez-Diaz ® 2° the part of infection inbronchial asthma is
very significant in most cases (82 per cent). In a very large proportion of
cases its imfluence may be the actuat causal factor; in a lesser proportion,
the infection is added to other allergemic effects, its development is
encouraged by the alterations in structure and reaction of the tissues, it
comes to holdng a prevalent role in the activations, persistency and
evolution of the asthmatic manifestations. Jimenez-Diaz considers the
evolution as presenting three phases in the bronchial mucous membranes
subsequently to the rhino-pharyngeal infections: ‘paroxystic’ phasis
marked by a return to normal following each attack; ‘pathergic’ phasis
where Forbusoni’s granulomatous inflammation may be noted, rever-
sibility of the symptoms being no longer observed; finally the ultimate

giodermale’ phasis panied by deep changes: fibrinoid degener-
ation of the collagen system, granulomas, periartentis nodosa nephritis or
hypertension. Such an evolution is not unavoidable and may be stopped
by an appropriate anti-infective treatment (antibiotics and especially
microbial vaccines).

b) Infection as a if but non-preponde factor of the asthmatic

manifestations
Williams and Wiliams of Cardiff 2 admut that infection of respiratory
tract 15 but one of the numerous stimuli apt to establish the status of
asthmatic diathesis. They noted the presence of infection in 55 per cent of
asthma cases, which observation allowed them to conclude that the
assocration infection-asthma is not casual. It seems to be one of the
determining factors of the attacks but only 1n the proportion of 14 per
cent of cases that is far less than the other stimuli: dust allergy, moulds,
alimentation, emotional shock, pregnancy, menstruation, climate,
fatigue. Williams and Williarns do not regard the infection of the air
passages as holding a preponderant part in asthma

Rackemann®* claims that the infections of the respiratory tract,
either primary or secondary are significant in ‘intrinsic’ asthma but
that one cannot decide whether they are properly a direct aggravating
cause or an effect among the physical causes (depletion) and the emo-
tional, psychosomatic causes.

<) Infection of the upper air passages as a factor of bronchial infection
superadded to allergy

That is the opinton expressed in U.S A.byRinkel and Randolph 3 who

consider the problem of infection as negligible once the allergies from

food and inhalated substances were treated. In France Jacquelin and

Chait *° observed as many improvements as negative results and aggrava-

tions in the course of treatment of 45 patients who had been operated on
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from polypi, sinusites or who had experienced punctures and cauteri-
zations: which demonstrates that there is not in all cases a causal
connection between nasal nfection and asthma. J. Sclafer 3 had the
same opinion.

Exstence of bronchial superinfection in the asthmatic children and
in inveterate asthmatics under the e of di ding infecti
of the upper respiratory tract is wellknown and needs no further ex-
planation here. They constitute an episodic complication or a state of
jnveteracy, which from the fact of therr being anterior to or assocrated
with asthma, should not be considered a primary cause. Besides it 1s
well-known that acute infections with hugh fever, of the tonsils, sinus,
middle ear may induce the same r jons of asthmatic ifestation
as do acute infections of the lung, for instance pneumonia. But here
do intervene other ‘stress’ phenomena which may account for ths effect.

Considering the diversity of opini on so plex a q
one 1s led to assume that there is some process of interreaction between
the rhino-naso-pharyngeal infections and the 1ons of asthma,

IV. POSSIBLE MODES OF ACTION OF THE INFECTION IN ASTHMA

a) Nasal irritative ‘thorn’

‘This 15 an assumption, commonly put forward, since 1t was formulated
by Bezangon and De Jong 3 in respect with asthmogenic pulmonary scle-
rosis. It has been stated that the changes in the nasaf region were enough
to discharge the manifestations of bronchsal asthma in ‘potentral”
asthmatics As held by Leroux % the notion of ‘itritative nasal thorn’ has
been ill-interpreted. For discharging an attack of asthma a mere passive
stenosts of the nose due to infection is not enough, a deep lesion of the
mucosa 1s necessary {(oedematous ethmoid and its ending in polyposis,
inflammatory reactions of the same type as the underlying asthma).
Rebattu and Mounierkuhn at the 11th Congress of Mont-Dore 12
together with a number of other Congressists have confirmed the diffi-
culties 1n interpreting such a process. We think, for our part, that most
of nasal polyp in the asth are and not causattve
factors of asthma.

The 1ole of the ‘endobronchial microbial thorn’ as mamtained by
focal infection of the upper respiratory tract is put forth by Haibe, & 3%
Kou.rilsky, 2 Frouchtman, 2 Haibe® was the first to call attention to
the importance of nasal and pulmonary nfections in the past history
of the asthmatics. They would leave a chronic infection, whose respons-
ible organisms would irritate the ends of the corresponding nerves and
would sensitize the body to their totins on an asthma-predisposing
‘terrain’. According to Haibe *7 ‘the microbral nasal thorn® would be
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due to staphylococcus and the ‘bronchial thorn’ to streptococcus.
Kourilsky 2 postulates that the irritative thorn is actually and materally
constituted by the endobronchial infection: infective involvement of the
deep layer where the glands are situated, as well in recent as in Iong-
standing asthma. The infection plays a determining or revivifying role.
As for Frouchtman 2 the same circumscribed changes of the endo-
bronchi (somettmes latent, therefore overlooked) maintain a condition
of bronchial irritability. Descending superinfections of the rhino-
pharynx provoke by reflex action local or remote bronchial spasms
Such infections obligatorily promote inflammatory phenomena by
bacterial allergy.

b) General microbial allergy
Some authors suggest the possibility of a general process of microbial
allergy, the allergens ongmating from a focus of the upper tract.
Previously held by Cooke, 2° Brown, 3° Walker, 4 Thomas, 4t Swine-
ford, 4 43 the assumption of bacterial allergy was maintained by
Timenez-Diaz ** and his pupils, of whom Surinyach, %! at the last Euro-
pean Congress of Allergy Infection on the basis of a ‘dysreactive’
constitutional disposition promotes the allergic reaction of the respira-
tory mucosa which develops from the state of transient acute oedema
to the non-reversible state of inflammation. From comparison with his
own observations on ‘malignant abacterial endocarditis’ Jimenez-Diaz
supgests that the lesion of the vessels and connective tissue is the con-
sequence of the toxic effect of certain proteic fractions abnormal m
quantity and quality as found 1n the plasma subsequently to the repeated
aggressions of the bactenial allergens. Among English authors, Frank-
land, 4% Harley * postulate the existence of an allergy specific to the
organisms of the ‘focal infection’. This reaction would occur 1n relation
to the nucleoproteins and carbohydrates, originating from the disinte-

phasis following a ‘clulling’. On the one hand, the asthmatic mani-
festations follow n frequency and intensity a curve parallel to that of
the seasonal fluctuations of bacteria 1n the upper tract (maximal pertod
from September to April) On the other hand the degree of cutaneous
susceptibulity to the nucleoproteins of these bacteria increases and
decreases in a parallel fashion. Stevens observed in those allergies by
microbial sensitization a type of urticanial reactions, the threshold of
which varies 1/10—10 to 1/10—4;innormal children or 1n those subjects
with only seasonal infections the reaction 1s always erythematous or of a
delayed type, the cuti-positivity threshold of which is always below 10—4.
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©) Acute infections of the respiratory tract as an intermediate factor to
asthma

Spoujitch % suggests that, in addition to cases of sensitization to microbial
allergens there are cases where bacteria act as factors encouraging the
allergic or microbial allergic process (‘descending bronchitis opening the
door to the penetration of exogenous allergens’). Out of the infection
pertods, the same subjects exposed to the same allergens do not feel any
asthmatic disturbance; when they were cured from their infection, the
asthma does not recur. Other authors (Harley) * admutted that a focal
infection may lower the threshold of the respiratory mucosa to the
allergens brought in by the blood stream (bacterial) or by allergic load
(Duchaine). 5

d) Infections of the upper tract as intrinsic factors of asthma

Chobot, 4 ® Bivings, ? Stevens 2 ponted out in children the frequency
of asthma manifestations, just concurrent with chilings, by acute
bronchio-alveoliis leaving or not leaving residua for secondary re-infec-
tions There 1s 1n this stage no properly called microbial sensitization
and only does the rrtability of the mucosa from the infection determne
the obstructive inflammation of the bronchi. In a mere advanced stage
the repetmcn of the infi L to the predisposition to allergy
or in the presence of the ‘debility of the mucosac , as pomted out by
Flurin, #? Sergent * produce a certain degree of chrcnicxty 1 the asth-
matic manifestations As clatmed by Salen #* 5 one deals with a vicious
caircle; allergy predisposing to infection, infection predisposing to allergic
mamfestations. As for Williams and Williams, ® inflammation does not
exert only a determining action on asthma, it predisposes to the various
specific or non-specific stimuli such as wind, fog, vapour, changes 1n
temperature.

In fact the question presents great complexity, whichever the patho-
genesis adopted; the main argument as often evoked 1s that the removal
of the mfectious foci of the upper tract and of their remote effects is
followed by betterment 1n the asthma condition
Our personal opinion 1s that the shght or obvious mvolvement of the

express the presence of oedema and increased serous secretion, an
expression of allergic disease of the whole mucosa. Stnusal infection and
its descending extension 1s a trivial process mduced by retention of the
secretions due to the swelhng of thc mucosa 1 the cavities. One may say
that the ‘trivial’ infe 1t is not a cause
of the properly called asthma for, in spite of operations such as punc-
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tures, drainage, the asthmatlc mamfcstatxons do persist, as do recur
the rhinopharyngeal ions after a more or less long time. ...

It is likely that the acute or dragging infection helps in the dxscharge
as suggested by Spoutich 2 and Harley, * or by weakening the immu-
nologrc defences of the system, or by allergic load (although the question
of speaific microbial allergy is still difficult to demonstrate clinically).

It 1s certan that repeated and chronic infections with descending
tendency encourage the organization of ‘ectastant’ and ‘stenosant’ dis-
orders, so common in asthmatics. % ® Thus 1s any rhino-microbial
aggression a threat of aggravation and exacerbation of pre-exstent
chronic infection,

VI. TREATMENT OF RHINO-PHARYNGEAL INFECTIONS IN ASTHMA

We think that therapeutically any dragging infection of the rhino-
pharynx should be treated with active but non-irritant medications,
free from secondary allergic or vaso-motor reactions.

Against nasal obstructton (due to minor mfection or association of
infection and allergy) we advise ‘mimmal’ focal cares. We disapprove
of the use of galvanocautery or silver mitrate cauterisations, applications
or pulverizations of anesthetic or vaso-constrictive muxtures such as
Bonatn’s mixture, mixture of aromatic sympathomimetic oils. We only
advocate spaced nasal instillations of antihistaminics (preferably fluid
vehicles or neutral excipients of Carbowax, vaseline, glycerin type).
Instillations, pulverizations or sub-mucosal infiltrations of hydrocorti-
sone acetate are advisable in the cases of full impermeability of the
nasal ventilation. Their efficiency 1s dramatic but transitory. Usual cares
in most cases ameliorate those condittons maintaining the retention of
the secretions n the closed cavities. By setting up the drainage of the
catarrh one causes the infection to clear up by itself.

In the stage of acute or subacute rhmo-pharyngeal infection, the use
of antibiotics locally or systemically 1s indicated. The choice of the anti-
biotic should be guided most often by the previous test of susceptibility
of the organisms from the rhino-pharyngeal secretions to the different
antibiotics We make reserve as regards penicillin, owing to its high
allergisant potency. Better and durable results may be expected from
sulphamides, but these are more easily tolerated by systemuc route
than by local route.

In the cases of purulent sinusitis we prefer medical management:
decongestive inhalations of menthol alcohol atd per cent antibiotics
aerosols (penicillin excluded), p of the
maxillary and ethmoidal sinuses by Proetz’s method.

Dilapidating surgtcal interventi posure of the maxillary sinus
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with drai by nasal counteropening, curettage of the ethmoid) should
be dissuaded in most cases of swusttis in asthmatics. Relapses after a
certain length of time are not infrequent. Tendency of the asthmatic
évolution towards aggravation is more often the rule than generally
believed. We also disapprove of the other endo-nasal surgical inter-
ventions: resection of septum, luxation and exeresis of turbinate, etc.
Removal of polypi is only indicated in the case of big polypi causing a
permanent defect to nasal aeration.

Vaccinotherapy with stock-vaccine or autovaccine from germs collected
from the sinuses or post-nasal spaces, injected by intradermic or
subcutaneous route has effected d

P

q Prop 1c
out of the i periods, should be performed with
very low doses from 1000 to 100.000 germs per cc. because of the hyper-
susceptibility of the patients to the bacteria utilized We had the oppor-
tunty of using autovaccines during infection periods. Under these
conditions the dosage had to be far more reduced still the scheme of
utilization betng similar to the methods of specific desensitization called
“coseasonal’.

Specific desensitizaton agamst dusts and moulds, by neutralizing the
chromee factors of oedema of the rhinopharyngeal mucosa has yielded
gratifying results which may be compared with those obtained by
Hansel, % 52

Lastly the thermal sulfurous cures agamst the infectton: Luchon,
Cauterets, Allevard; the cures against the asthmatic terram: Mont-Dore,
La Bourboule, Saint-Honoré, are prophylactically very beneficial agamst
infections of the air passages in asthmatics, espectally with the use of
thermal gas.

Conclusions

1) Infection of the upper respiratory tract inasthmatic diseasesisa very
frequent phenomenon, but its being anterior i time docs not mean
necessarily that its role is preeminent.

2) The infection easily develops owng to the fragility caused by an
increasing irritability of the whole respiratory mucosa of the asthmatic.

3) The infection is occasionally a determining factor, but usually an
aggravatmg factor.

4) It 1s essential to treat the nasal and sinusal infecttons. Medical

isp to surgical pr which are i

and may be an aggravating factor of the asthmatic disease.

5) Specific treatment of the microbral allergy has not yet given con-
clusive results in the asthmatic disease.
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occasions in the case of intrabronchial foreign bodies and benign and
malignant tumours of the trachea.

b) 1t is true that 1n this group a clear clinical picture of bronchial
asthma is observed, but further bronchological exammation shows
anatomic anomalies of the bronchial tree. In this case we usually find
anomales 1n the form of a bronchial cyst or bronchiectases, ete.

It 15 still quite uncertain whether the bronchial asthma is caused by
these anomalies, or whether the two diseases result from a particular
constitution. We hold the view that n cases where anatomic anomalies
are found, an attempt should be made to cure these anatomtc anomalies.
Such diseases constitute a constant source of danger on account of
recurring 1nfection, haemoptyses, etc. We observed several cases of
bronchial asthma n conjunction with serious infection of the bronchial
mucous membrane. After treating this infection we usually saw a marked
mmprovement of the bronchial asthma. This 1s quite the opposite of the
assumption that an infection would produce stress reaction, thereby
reducing or removing the bronchospasm We observed in 2 number of
cases that surgical treatment of bronchiectases or bronchial cysts led
to a marked improvement or cure of bronchial asthma.

SUMMARY

1) It is essential that every patient suﬁenng from the serious syndrome
of bronchal asthma should be suby dtoa I ion.
A complete examination of bronchial asthma shou]d also 1nclude
bronchological exammation as an important feature, in addition to a
clinical and allergic examination. Lung-function examination 1s also
very umportant.

2) Pseudo-asthmatic conditions are frequemly observed in bronchial
d s in ) fon with br

3) The clinical prcture of bronchial asthma 1s observed m conjunction
with chronic bronchial infection on the bottom of bronchiectases or
bronchial cysts. In this case resection therapy can sometimes give
excellent results, not only as regards the removal of the infection, but
also the disappearance of bronchial asthma.




DISCUSSION
R ALEMANY-VALL

Though the surgieal trestment of asthnnt Is empire, we think that we should not
<hsregard 1f, because with this we can obiain a disappearance of the enses for a
rather long time

We want 10 speak hese of the extirpotion of the second and third pair of dorsal
gangha, or the resection of alt the nerves of the plexus hilarus, except (he ‘trunk
of the prevmogastricus’ aad of the ‘recunrents’ With the first opetation dose by
Prof Prulachs we finve obtamed some good fasting sesults, for more than a year,
with an inveierate asthmatic, whose case we could not getimproved by any means
The second operation (resection of the nerves of the flesus hdarus, at first um-
Tateral, later on bilateral) was dong by ¥or. Margant, » thora surgeon.

This pperation bas enabled us 1o see easily all the organs of the atea, becowse
they wete surtounded by very few adipose tisue

These operations are delicate, particulaly those which are congerned with
the anaesthesiy

Thus anaesthesia must be perfect, executed with the most modern imstraments,

seiuse the bronchial contraction only ceases with great difficnlty. These patients
are only bronchial asthma patients, without other lestans (bronchicctasss, car-
cmoma, tuberculosss etc )



THERAPY OF EMPHYSEMA
An Abstract
by
N. G. M. ORIE
It is very dxﬂicult to gwe any Sum:narlzmg article on tl:erapy, because
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chanism is not understood.

The fact that the t of emp has been included in this
symposium on asthma indi that both di: are idered more
or less identical.

1 am inclined to agree with that point of view. It implies that obstruc-
tive emphysema 1s @ result of bronchial obstruction which 1s in the
majority of cases of asthmatic ongin. I would even go further and suggest
that most of the other lung diseases mn themselves are unable to produce
emphysema.

That means that if emphysema is met with, e.g. in tuberculosis, in
sarcoidosis or mn bronchiogenic carcmoma, 1t 1s not related to that
disease but it is the result of an mdependem asthma exxsung simul-

ly with the tuberculosi id

This can only be proven by famlly hlstory and by allergic phenomena
existing with certainty before the disease in question.

‘Witkop has given some very clear data on sarcoidosis.

‘We have some similar observations in tuberculosis (De Vries).

Distension of the lung does not give the functional pattern of emphy-
sema.

If the foregoing is true, every case of emphysema will show:

a) a certain degree of asthma

b) a certain degree of irreversible anatomical change, being the
effect of the asthma,

We do not know the exact relations between the two components.
Sometimes next to these two features, which are always present.

¢) a complicating infection and in those cases we are often dealing
with overburdening of the right heart, cor pulmonale:

3 We have stressed elscwhere that the situation Is different in so-called ichopathuc bronchucctast's
when we consider the asthma as a cansative factor.

Tt cannot be excluded that @ simaltaneously exstng asthma alters the course of the disease
n the other groups.

In using the term asthma we use 1t in the broad sense- allergic (7) exptratory embarrassment
on a constitutional base; often without clearcut attacks (see Isragls),
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All this means that there 1s 2 fluid transition between asthma and
emphysema. Most of all in-older age groups where the anatomical
effects as a rule are more pronounced.

As a matter of fact there is no sharp distinction between old-age
asthma and emphysema, although there are cases in which the asth-
matic factor or the anatomecal pathology is but little pronounced.

Therapy
Which are the therapeuttc possibilities of emphysema?

Unless we know the cause of asthma, we have no etiological therapy.
The conclusion from the foregoing 1s clearly that to a large extent the
therapy of emphysema goes together with the therapy of old age asthma,
but even the problem of the therapy of old age asthma would be too
extenstve to treat in a few pages.

We therefore will give only a few summarizing remarks mamly in
relation to our own experiences.

Symptomatic treatment
Treatment of complications
A) Infection (which is present in only a mmority of the cases; although
pattents with emphysema show a strongly marked tendency towards
bronchial infection).

‘We have not to go into details on the antibiotic therapy of infections
which would be far beyond the scope of tl’us paper. We can only poirt
out that in the chronic infe usually is
the infecting agent whereas n acute infections usually preumococet
are found, Adequate antibiotic treatment follows from the etrologic
agent and from the sensitiity of that agent towards the antibiotics.

It must be mentioned however that in chromg cases most of all in
this older age-group the danger of mncrease of asthmatic symptoms
after a successful antibiotic therapy 1s far from imagmary.

Severe, even fatal exacerbauon of asthma after successful antibiotic
therapy occurs only ly, usually the t al local effects of
the therapy are predommem

The of the i of severe fons is no reason to
omyt antibjotic thcrapy, but it may be a reason for follow up with AcTs
therapy if the asthma is more pred t after the

B) Right heart failure—oxygen therapy

A second complication which may need therapy is a burdening of tfi:
right heart or s!.ralgh(forward night heart failure.
In (upless in inal stages) there f4 i)
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marked hypoxia and therefore there is no burdening of the right heart
to a considerable degree.

Severe hypoxia in emphysema means: infection in 99 out of 100 cases.
Once in a while a severe asthmatic attack or severe diffusion disturbance
has the same effect.

In that case hypoxia calls for oxygen therapy and at the same time
right heart failure 15 impending.

In infected cases of emphysema with burdenmg of the lesser circu-
lation this type of therapy is necessary.

1t includes: antibiotic therapy as a most important measure and next
symptomatically cardiac stimulant drugs.

‘bronchodilators

0,
The latter however may be a dangerous medication in depressing the
ventilation. It has to be applied with the utmost care and sometimes addi-
tional measures (stimulation of the central nervous system or artificial
respiration) are necessary.

Treatment regarding the anatomical change

Pneumopemaneum
Literature on this subject 1s confused.

p of <haph is
apparent from function tests.

One may visualize that the improvement of the diaphragmatic move-
ment 15 counterbalanced by the unfavourable influence on the cheque-
valve mechanism, which increases its effects when the lung is brought
from strongly inspiratory into an expiratory position.

Our own experience is disappointing with once 1n a while a successful
case. Barach states that in good cases the venous pressure falls on

ot seen but not

of p P
Maybe the choice of pattents will be easser if the methods of measuring
the elastic and viscous properties of the lung are simplified.
Our actual experience with these methods 1s too limited to draw any
definite conclusion

Therapy of the asthmatic factor itself

Anti-allergic therapy

Positive skin- and inhalation-tests are much less frequently seen in
this (older age) type asthma then 1n the younger groups. We therefore
think that specific desensitization less often takes part in emphysema
therapy than it does mn younger individuals,
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Symptomatic drug therapy
Because this has been discussed by the other lecturers 1 think I may
only mention the pomts of interest for the emphysematous patients.

Generally speaking the drug therapy does not differ significantly
from that in asthma in general.

There are however a few exceptions

Atropine-like substances in our experience give better results m the
older age groups (with Jess allergy?) than in the young patients (with
pronounced allergy).

Anticholinergic antihistamnics act very favourably mn both groups.
The mode of action of aminophylline is neither understood in young nor
in older age-groups.

ACTH~ Cortisone
Our therapeutic results demonstrate that acta (and Cortisone?) is much
more effective in older people than in young ones.

This is in accordance with the fact that strong allergic reactions
cannot be handled with ActH and on the other hand that this type of
allergy is uncommon in the older patients Dr. Ten Cate has given
you & number of examples of the results of ACTH In younger and older
patients.

If we accept that the development of asthma and emphyserma in
older people 1s largely dependant on disturbances of normal pituitary
adrenal reactions (which is hypothetical) we can much more easily
understand the good results of AcTi particularly in this group and at
the same time we can easier accept the fact that as a rule this therapy has
to be continued once we have started jt.

Fever therapy
S oll~typhoid vaccin.
This implies that thus type of ACTH substitute therapy is effective once
in a while and at the same time that these results are seldom lasting.
Some protracted effect 15 met with however in a number of cases
(because here the lack of autogenous Cortisone 15 not substituted but
the endogenous production 1s—temporarely—stimulated?)

SUMMARY

Summarizing I may say that from a practical pomnt of view antibiotic
therapy is sometimes useful if an infection is present It has however
to be kept in mind that particularly i this group the elimination of
the stress due to the infection may be very harmful and even fatal.

Desensitization is not often used 1 treatment of emphysema. Maybe
m these cases parts of its resnlt are aspecific (batenal vaccines).
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Pneumoperitoneum has been disappointing but offers successful
treatment once in a while.

Symptomatic drugs are useful, anticholinergic substances and anti-
cholinergic antthistamines have provided useful additional help, most
of all in the older group. Their effect in the protection test is clearcut.

AcTH has its best indication in this group of older people. It has to
be continued however in an effective dose.

Stmulation of the pituitary-adrenal system therefore offers not
seldom temporary benefit,

Psychotherapy: We have insufficient data 1n this type of treatment.
I could not help introducing a certam amount of a speculation and
conjecture in this paper.

I apologize—and I am fully aware of the necessity of doing so—but
1 may add that the approach to therapy of any type of asthma is hardly
possible from a purely factual point of view.

I sincerely do hope that thss situation will change as soon as possible
and that our efforts may contnbute to the realization of this area of
asthmatherapy.
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- DISCUSSION

TREATMENT OF EMPHYSEMA
L4
BOEN SWINNY
The treatment of emphysema falls into five parts:
1) Study of the patient. 20 per cent of mod and ad d will
PO S A e e

under study. in addition 1o this study, the patient deserves o frave careful repeated
studies made of sputum for infection, both by plating and by culture. Radio-
graphy and vital capacity studies should be done. Vital capacity should be done
both before and after the use of bronchodilator, such as isuprel, as often this

. watery as possible it order
to wash out plugs and tenacious secretion by the use of expectorants. Iodides,
especially potassium todide, orally or m with broncho-dilat
serve this purpose.

b) Keeping the bronchial secretion free of infection by use of vaccines, antt-
brotics, oral, parenteral or by acrosols; the latter are to be preferred as there is
the additional value of being able to combme the Iiquefying agents, such as
Alevaire with a bronchodilator such as 1suprel

3) Drug therapy. Bronchodilators, such as ephedrine orally, or the use of hand
Sprays containmg epinephrime or 1suprel. Decrease in excess body flurds by Diamox

expenience, will not tolerate emphysema belts

5) General health Reduce excessive weight to normal or shghtly below normal
Usually prohibiting smoking 1s helpful. Watch out for anemia because the patient
that has the normal blood count breatbes easter than the one who has a decreased
red count and hemoglobin. Focal infections should be cleared up. A well balanced
diet with a bght evening meal often helps the patient rest better at mught.



‘/A CRITICAL REVIEW OF THE STATISTICS OF
ASTHMA-THERAPY

by

A. HEYMER

The theme of this very Interesting meeting is. the therapy of asthma
bronchiale, The possibilities of the treatment of this illness have been
dealt with thoroughly by the mdividuat speakers i the course of this
meeting. They began with a view of the patho-physiology of the asth-
matic attack, and continued with the specific and non-specific desensiti-
zation, the vaccine-therapy, diet, psycho-therapy, the physical and hor-
monal treatment, and also the anti-infectious therapy. The gentleman
speaking before me has given & critical view of these kinds of asthma-
therapy.

Now there remains the task for me, being the last speaker, to give 2
critical report of the statistics of the success of asthma-therapy. There
will be not enough time to speak of individual publications, not even
to discuss groups of individual kinds of treatments. Also I would most
likely trouble you too much with this now at the close of this meeting
Therefore I shall take pains to deal with some points which are important
for the evaluation of the successful treatment of asthma. I think these
potnts are tmportant for the development of asthma-therapy in general.
1 shall base my argument mainly on the teaching about the methods of
the therapeutic-clinical research of my highly esteemed teacher Paul
Martini.

For the evaluation of the success of asthma-therapy the same rules
have to hold, basically, as for all other diseases. However we must
admit that there exist espectally great difficulties in the case of asthma
bronchiale. Up till recently the clincal preture of asthma bronchiale
was not a very umform one. I should like to omit the psychogenic
asthma 1n the following exposition and I should like to centre on the
purely allergic-asthma. I admut that 1n all most every clinical picture
of asthma there are psychogeruc factors and I include the case in which
e.g the limit of tolerance towards allergens has been lowered through
a psychial trauma so much that a genuine allergic asthma originates.
If one wants to evaluate the therapeutical success of such a clincal
picture in which many factors, partly of immense number, play a role,
one often is confronted with insurmountable difficulties. One has to
exclude those cases of sickness in which asthma is merely a concomitant
symptomas it may be the case in bronchiectasis, silicosis, Boeck's sarcoid,
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emphysema together with chronic bronchitis ot al. In the following
exposition only the troe asthma bronchiale, caused by allergy, is meant
This clwical picture, toe, 1 various. In one case it appears m the form
of severest attacks, 1n other cases of dyspnoea, which never guite dis-
appears, continues in between the mdividisal attacks, Then there are
other clinicat pictures in which a dry bronchitis continues to ¢xist From

this one will und d that the therap possibultties of wfh
too, are different in each case. An evaluation becomes more difficult
yet 5f other diseases are present simul ly, or if s le sub-~

sequent phenomena have appeared, ¢ g emphysema or an iyury of the
right breagt, Martinm had to adimst thatitis hardly possible totest a*collec-
tive group of asthma patients’ according to the prncipal of therapeutical

7 'he individual patient, therefore, needs to be observed very
closely during the course of his disease, 1n which individual periods of
hus disease are to be compared. If the patient 15 willing to stay hospital
1zed over a sufficiently long penod of time, there is the possibility te
have a prehminary period of observation, 8 therapeutical observation
and a final observation, The test is of higher value if there 1s the possi-
ility to conduct several periods of observation and (o compare these,
The result of this study stdf increases 1n value if one succeeds 1 carrymg
through a ible test” with a medj i.e. after grving the medt-
cine the symptoms of asthma disappear, they reappear after the dis-
continvation of the remedy and remain during the giving of a psendo-
remedy, they disappear again at the d gving of the genuine
remedy although the patient 55 unaware of this.

Which ssgns does asthma bronchiale have that pomt to a therapeutical
influence? They are rather numercus. Subjective statements may be of
importance. There 15 the danger, of course, that psychogenic nfluence
play a part i tius  The most impressive sign 15 the asthmarne-attack.
Tis characterstics are its severeness, s repeated appearance and its
more or less long intervals without trouble and symptoms. There
exists @ possibility of g the asth attack obj; ly 1
segard 1o its patho-physiological results, which shall be deait with below.
Chnical factors which pomnt to asthma bronchiale and s capabity of
bemg influenced therapeutically, are the physwal state of the fungs
with dry bronchiis, with phrenoptosts, the position of inspiration of
the thorax; the ble { of the Y , of
the cosinophilin in blood and sputum, the amount of sputum, and s
content of mucus, af Charcot-Leyden’s orystals and of Curschmann’s
sputats, and with the forms of asthma caused by mfection of the bactersal
flora of the sputum, s influence upon the circulation, and in severe
cases of cyanosis, also, Martiny thinks that the most important signs of
asthma bronchiale and of s severity are the kind af attack and ts
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frequency. The requirement for a systematic test of remedies of an
asthma patient is an exact, continuous registration of symptoms. 0.
Kuhne and H Martini have drawn up a scheme which they call ‘asthma
clock’ (Frg. 1).

One can easily see that such a registration provides us with information
about the remedies which would be useful in each individual case. We
have to add, however, that most of these medicaments act only sympto-
matically, i.c they remove or dinunish those appearances which bring
the cause of the disease to a head. These individual observations provide
no basis for conclusions as to asthma patients in general. For this we
need a tabulation of a large number of sick people, which is subdivided
into respective groups, and of which we can see the efficiency of such a
remedy. The larger the number of patients who are therapeutically
mfluenced, the higher we can evaluate the therapeutical effect of this
remedy. One must not overlook the fact that asthma bronchiale is the
result of complex processes. The clinical prcture which we find m the
asthmatic attack, is usually the result of allergic reactions, which have
developed over a long period of time up to this climax. If the asthmatic
attacks have occurred for years already, changes in the anatomical
substrate have mostly taken place, changes which cannot be expected
to be influenced by ordinary remedies for asthma. From this we see,
however, how difficult the evaluation of a therapeutic success of a
remedy can be. Hansen pomted out that one may not expect very much
of a remedy for asthma, that a final success can only be effected through
a study of the causes. Only this gives reason to expect a healing or
preventing of asthma bronchiale.

As was said above, formerly we had to rely mostly upon the usual
clinical symptoms in evaluating the success of the treatment of asthma
bronchiale. The study of the patho-physiclogical change of respiration
of the asthma patient have now given us several possibilities by means
of which the results of a remedy upon the respiration can be checked
more closely and more objectively. A rough approximate estimate al-
ready permits a measuring of the apnoea and of the vital capacity. More
informative 1s a study with the aid of pneumotachygraphy. We have
tested our patients now for about 20 years by means of Fleisch’s pneumo-
tachygraph. It permits to find out the resprration typical of asthmatic
patients, and also it shows any change during the therapeutic influence
of a medi as the foll, g graph ind) (Fig. 2).

‘We would think a ‘normal * of the asthmatic patient to be due
to a remedy, if it comes to a chance of frequency, of the minute volume,
of the time of exhalation, of the maximum velocity, and also of the
proportion of medum to maximum velocity. That can be seen in
the graph.
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Knipping’s apparatus, in its modern form, cannot be used in the case
of an attack. But often it can be used in an interval between attacks.
It provides us with excellent clues for the figures of the outer and inner
respiration. Further methods for the test of the function of the lungs,
especially in the case of an asthma-patient, have been dealt with i a
monograph by Wyss, They cover respiratory mechanics, alveolar venti-
lation and the blood circulation in the lungs The complementay air,
respiratory volume, supplemental arr and residual air, as well as the
functional residual 2ir during maximum ventlation 1s of importance.
For 2 years we have very successfully used Wyss’ and Hadorn’s pneumo-
meter in our chnic. The apparatus is handy, easy to operate, and in
repeated applications yields results which can easily be compared, and
which change in proportion to the betterment of the asthmatic condition.
It ought to be used today in asthma research. The asthma patient
shows a great decrease of the results of the pneumometer dunng the
attack, a shighter decrease in the latent condition. The results constantly
change during recovery because of therapeutic influence Simularly one
can use the Tuffensau-test to determine the severity of an asthma case.
However, the pneumometer is used in this case. Wyss indicated methods
as to the determuning of the resistance of current in the bronchial system.
He also tried to use these in the evaluation of the seventy of an asthma
case

During the last years the possibility to get statistics of the success in
asthma treatment with new means, has become considerably better. I
regret to say that they have not been used accordingly by the authors
who have dealt with this problem In many publications only general
umpressions are reported without stating this reason and what kind of
therapeuttcal test had been used The number of those publications which
survive criticism and from which truly convincing therapeutical con-
clustons may be drawn, 1s very small. For obvious reasons I cannot go
mto detatls about this The methods of therapeutical mvestigation are
incomplete in many cases This is the reason for preventing us to hear
with final certainty about many remedies in regard of their therapeutic
effect, although they are used daily on thousapds of patients. What
do we know for mstance about the success of the treatment with antt-
histamines. Daily we read that therr application promises assured
success m the case of an asthmatic attack, while a number of excellent
researchers (Friebe et al.) doubt any effect at all. It would be a rewarding
task to find out whether and how much we help the patient with anti-
histamines,

Wyss rightly warns us to use new ‘asthma remedies’ uncritically. He
demands they should be examined by way of an exact test of the function
of the lungs. He tested and compared aleudrin, soluphyline and physio-
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logreal salt solution in aerosol form. He found that water or physiological
salt solutton have almost the same good effect as soluphyline which
had been recommended highly until then in the form of aerosol. Al-
though many authors already had proved in a number of tests, that
theophyllin 1n the form of aerosol is ineffective, it 1s recommended again
and again,

Recently a renowned author maintained during a discussion that he
could heal 95 per cent of asthma patients through psychotherapy. I was
surprsed at this therapeutical optimusm But I began to understand it
a little when I realized that this statement was not supported by con-
vincing therapeutlcal mvestlganons Accordmg to Martini, however,
these should be d d for the ‘psy ic’ medicine and also
for the psychotherapy of asthma bronchiale










THE RELATION BETWEEN THE POLLEN FOUND
IN THE SURROUNDINGS OF THE PATIENTS
AND HIS ASTHMATIC CRISES

by
R. ALEMANY-VALL

During thirteen months we examined the pollen found daily (24 h) n
the air of Barcelona, collected in the Durham apparatus exposed on the
terrace of the Munictpal Hospital of Nra Sra. de la Esperanza where the
allergy-service is established, We have analysed a pollen coloured with
fushina solution and examined it in its smallest details, after being fully
familtar with the pollen collected direct from a hundred different botam-
cal species. We have also studied meteorologic conditions having in-
fluence on the deposit of pollen, together with local and regional botani-
cal data; morning rains clogged this deposit; the afternoon and evening
rams had a much lower effect in this respect. Relative atmospheric
humidity was the lowest between [1 am and 2 p.m—these were the
hours where the largest quantities of pollen were dispersed; here was a
much larger number of poliens considered allergentc 1 March, April
and May, months in which athmospheric humudity remained persistently
the lowest.

‘This preliminary study helped us to know the mucroclimate of pollinosis
patients (24 h. or 8 a.m. up to 4 pm. or 4 p.m. up to 10 p.m. or 9 h.
next day),

Thus, we succeeded in finding at times, by means of the Durham appa-
ratus, the pollen responsable for the condition: such as the Chenopod:
(about 28 elements) from 8 a.m up to 4 p m., on a four squate centimeter
surface of exposed slide; the pollen of THia argentea, abundant on the
shd'es, and proceeding from neighbouring plants on days when some
patients had asthmatic crises; the pollen of Phitolaca dioica in summer
and at the beginning of autumn; the pollen of Parietarta officinalis,
from 400 elements up to 10 in four square centimeters of slide, exposed
near the plants where the patients lived, and according to their blooming
times. Far from these surroundings, in town, far from these plants, the
urticaceous plants did not reach a pollenproduction of 10 grains per
4 sq. cm. in May. The gramineous plants had up to 20 pollens per 4 sq.
cm. in Barcelona, even in the central parts of the city in which no
gramineous plants seemed to exist, where, however, we have found Pog
annia and Mulum multflorum,

The pollen of Platanus orientalis found by us from 100 grains to 2000
i3]
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grains per 4 sq. cm. (M rat) according to surroundings less abun-
dant or abundant with these plants.

We have seen that there was a certain relation between crises and the
quantity of pollen; the crises occurred near the places where these
plants were plentiful except, perhaps, the gramineous.

Barcelona has, perhaps on account of its general geographic con-
ditions, protection against winds, relatively high temperature and
highly varying humidity; more pollens and spores of fungi on the
exposed slides than places farther away from Barcelona, having an open
field, more frequent winds of greater intensity and larger number of
plants none of which are l‘requemly found in Barcelona.

We have i ded to fication of the spores found
on the slides according to their snzes, forms and colours even if such
classification would forcibly remain imperfect of the origmn of the spores.
We think that such an orientation would be sufficient for the physician:

1) The Ascomiceti. 2) The Macrdsporium type. 3) The Alternaria type
4) Thc Uredosporas. 5) The Teleutospores 6) The Henulthosporium,

rum, S| 7) Hormodendrum and Cladospo-
rium 8) Large non classtﬁable spores. 9) Small non-classifiable spores.

Round the end of spring, summer and autumn there was a much
larger quantity of spores than in winter; there were many days, when

we found 30, 40 and more spores, and on the other hand, relatively
few pollens.




SPECIFIC TREATMENT OF ASTHMA

by
R. ALEMANY-VALL

The treatment by pollen is qurte efficient at the early stages of the patho-
logic condition; these stages are counted by seasonal years when only
conjunctivitis or rhinitis are present. Later when asthma appears,—also
of pollinic origin, although the whole picture may disappear specrally
m those sensttive to gramineous plants; m those who are sensitive to
other pollens, a more or less seasonally evident rhimtis may remamn
present, n spite of a specific treatment,

In Barcelona we have patients sensitive to gramineous plants, whose
symptoms disappear even in the course of the same season, if they are
then subjected to the treatment, but do not appear during the season
if the preseasonal treatment has been followed.

Patients sensttive to platanes suffer from rhinitts and asthma, improve
by the treatment, although, generally, not quite so much as 1s the case
with those sensitive to gramuneous plants; this occurs also in those
sensitive to ‘Parietania officinalis’, of which many cases may be seen on
the Mediterranea Coast, this depends on the larger diffusion of pollen
m the local ambient air of the patient, 1n proportion to neighbourmg
plants When there is a large quantity of pollen present, the treatment
may even give less effects.

We adnunister mjections on alternate days, or one every week or two
weeks from one tenth to ten parts of 100—10,000 umts for ¢ c. This
specificity 1s the clearest and most evident of all allergic affections.
Cutaneous reactions remain posttive even out of season—these reactions
to certain pollens will reoccur even years afterward in patients without
any crisis or very slightly affected (Parietaria) Those sensitive to cheno-
podium album respond very well to the treatment. We found this pollen
not o_nly at the beginning of autumn but also in summer, spring and
even in winter,

We have not seen pollinosis crises only appearing during the night;
we have seen, however, night-crises in patients suffering from daily crises;
we have hardly seenany polten in the houses of the patients, and found a
little at night on the shdes.

‘We saw cases sensitive to the pollens of Cosmos, Aster, Gladiolos,
Daisies, etc. in flonsts, showing large cutaneous reactions and even
focal ions by simple scanification, with pollen above them. We
do not advise a desensitizing treatment for these patients living in
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contact with these plants and whose crises begin already in June.

Those sensitive to both pollen and dust when the latter js wide-
spread mn the ambient air of the patient, but only in months of intensive
pollen-formation, specially in Parietara (April, May or May-June)
must be treated only with pollen, not with dust; when these two months
have passed, the dust does not act any more, although pollinosis crises
may occur, less intensively, on account of there being less pollen.

We have not often seen patients sensitive to hairs; these always
improve under treatment, provided that the ambient air is not too full of
hairs In our service of allergy in the Medical School, the separation of
various flour-proteins was obtained (proteose, globuline, gliadine and
wheat glutenine; also albumin and rye-globuline) which have been
administered as dragnostic and therapeutic means for asthmatic bakers;
we have evcn obtained pseudopodic reactions in them, in general,

lobuline were those sub which reacted most, but
the lherapeuuc results were relatively poor.




THE USE OF GOLD SALTS IN BRONCHIAL ASTHMA*
by
LING BUSINCO

A considerable number of serious difficulties prevent the formation of 2
clear pathogenic picture of bronchial asthma. Thus tlness, whichs at first
was Intetpreted as a simple ift of byper ity in the
Broactual ares, now appears t6 be dominated by a group of factors,
not sl of which have been evalusted with any degree of precision.
Among thass elements which accompany the sinple allergic situation,
we must take info consideration the pervous dystonia, the diathens,
the citcolatory disorder in the pulmonary area ete. At times these
pathogenic factors sum up with varying inmensity, one in regard to
another, or they mterferc, creaung a mmasmg pathogenic background

totheusual clinjcal of the ic dyspnoea, This un-
certam situation engenders, in practice, the dxﬂicuhy of controlling
bronchiat asthma with efficacious and decisive th

For several years, among other medicmnes for the treatment of bron-
chual asthma, we have been using a composition of gold salts (gotd tris
bromide and tetra-bromide) associated with lodine, arsenc and quinine
{arx49) Adminstered orally, this compound has constantly given a good
percentage of favourable results Qut of 80 patients treated up untd the
present ttme, we <an showcures or notable iraprovements fn 60 per cent,
shght xmpm\ ement in 20 per cent and 20 p:r cent of failures The therapy
is tol d wathout & and fi y has given surprsing results
even in severe cases, Rascher, Rieder, Froe&cb Oehl, S1einbacher, Kisin-
sotge and other authors have reported similar results, The favourable
activity of gold salts on bronchsal asthma has also been observed by
Dudan, Brunel, Cans, Sacqueln, ete Ttis Ikkely that thus depends, at least
in pad, on an activity of the gold salts on the histiocytes operating as
genetic antdadies. As well as being located w the germinating ceutres of
the lymphoid organs, these histi are also to be found near the walls
of the capiflaties so that they are readily accessible ta the gold salts, In
support of this interpretation is the fact that, during therapy with gold
salts, we have been able to observe, contemporaneously with the clinical
smprovement, a decrease in the rate of the gamma globulins which are
known to be veclors of antsboties. This decrease may very probably be

attributed (0 a lessened genetic activity on the part of the histiocytes
damaged or disturbed by the gold salts. When the proportion of anti-
bodxcs IS either absent or teduced the hyperergic reaction would thus
be or at least mit]
* Institate of Medical Semesology of the Umversity of Ronse,




THE FREQUENCY OF BRONCHIAL INFECTION IN
ASTHMA AND DESCRIPTION OF A METHOD FOR
STERILE REMOVAL OF BRONCHIAL SECRETION*

by
HELGE COLLDAHI,

When bronchial secretion 15 drawn up through a bronchoscope, con-
tamination with throat bacteria often occurs.

If bronchial secretion was collected by introducing a sterile catheter
through a tracheal tube after intravenous marcosis with Evipan and
Scoline no contamumation occurred in 90 per cent of examined cases.

With the last mentioned investigational techntc 1t could be shown
that asthratic patients, when Bsw is not elevated, do not have bronchial
infection oftener than patients with healthy lungs,

Further it could be shown that patients with ‘mucopurulent’ sputum
often have no bronchial mfection The appearance of sputum, which
in these cases is often rich in eosinofilic Jeucocytes, 1s due in all proba-
bility to the allergic reaction mn the bronchi.

In the investigated material bronchial infection occurred in about
25 per cent of the asthmatic patients.

* As this subject was recently published 1 detail tn Acta Allergalogica, VIII, 163, 1955 by
SvEN BERGMAN, HELGE CoLiparz. and Eric NILSSON, only a short summary 15 given here.



PORTUGUESE CRENOTHERAPY IN ASTHMA
AND ALLERGIC DISEASES

by
MARIO DAMAS MORA

This address p ds only to call ion to the ad of creno~
therapeutic treatment as an adjuvant of anti-allergic therapy, and to
remind you that Portugal is rich in mineral waters with properties
similar to many others all over the world.

By allergy is meant—according to Messiy, in the etymological sense
of the word—any and every modification of the reactivity of the organ-
ism, including both the increase and the diminution of the reactive
state and, therefore, anaphylaxis, atopy (Coca), idiosyncrasy, phylaxis,
and even acquired immunity (Billard).

How did this conception of allergy arise?

The result of Pasteur’s work, which confirmed the notion of the body
accustoming itself to bacteria and their toxns, and thereby warding off
the danger of a future invasion on a large scale, remunds one of the old
story of King Muthridates, who, fearing to be poisoned, used to take
minimyum doses of possons daily in order to become immunized against
them. Hence the centurtes-old term mithndatism, for the phenomenon
verified by the end of last century, and later on corroborated by the
utilization on a large scale of sera and vaccines as a more efficacious
means of guarding against vartous diseases.

With the same idea in mind, Prince Albert I of Monaco, being very
keen on marne biology, engaged two French biologists, Charles Richet
and Paul Portier, to find out the effect of repeated doses of poison from
a marine ammal, Physaha (commonly called the ‘galley’ or ‘marine
lung’) on antmals in the laboratory which he had mstalled 1n his yacht
Princess Alice TL

On returning to the laboratory of the Faculty of Medicine of Paris,
the two mvestigators replaced the Physalia by Actinea, a sca-anemone,
}he poi}onous extract of which, ‘actinotoxin’, came to be used in the
immunity experiments.

A dog — called Neptune, 1n memory of the two scientists’ sea voyages
—was injected with 0.05 cc. of actmotoxin per kg. bodyweight on
January 14, 1902. An hour after thus injection the animal was perfectly fit.
Four days later the same dose was repeated, with identical result. The
ani{'nal kept perfectly bright until February 10; *.. . healthy, happy,
active, with a glossy coat’—thus the report of the Academy of Medicne.
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On the latter day—write the two scientists—at 2 o’clock in the after-
noon, we mjected 0 12 cc. of the toxin per kg. bodyweight. This at once
produced vomiting, defective action, tremors of the front legs. The dog
lay down on one side, completely lost consciousness, and died half an
hour later, suffocated under the influence of this injection, which, given
for the first time in this percentage to another, unsensitized dog, pro-
voked only some sneezing and itching’.

These facts—they continue—removed all doubt we might yet have
had: not only are animals, repeatedly injected with weak doses of
toxins, not 1mmunized relatively to those injected for the first time;
they even appear to have been sensitized.

This newly discovered phenomenon we call anaphylaxis. Its revelation
to a scientific world until then blindly credulous of the 1dea of small
doses of serum or vaccines immumizing the orgamism, completely altered
the existing axiomatic notions, and constituted, as Arnault Tzanck
declared, one of the most notable milestones in modern medical science.

Ruchet’s and Portier’s communication was followed by subsequent
resounding confirmation. Thus, Arthus discovered that the anaphylactic
shock can be provoked by a simple, trivial imjection of serum; that
intradermic ijection of this serum can set up a kind of phlegmon—true
Tocal anaphylaxis (phenomenon of Arthus); and Nicolle in 1906 verified
that ¢ . . . if one prepares an ammal with a first injection, and injects its
blood into another, non-prepared, ammal, the latter in 1ts turn becomes
sensitive to a second injection’,

On the basis of these experiments, Von Pirquet explamed that the
human body, when in contact with any substance (dust, chemical
products, foods, micro-organisms, etc.) may under certamn circum-
stances react in a different way from the habitual one, and that this
sensitivity may originate the disease. He called the sensitizing substance:
Allergen, and the mutation in the organic reacttons, Allergia.

Once this phenomenon was verified there occurred an entire series
of surprises Sanarelli in 1924 prepared a rabbit with a non-lethal
injection of some microbe. The following day he injected another
microbial substance, harmless to any ‘non-prepared’ animal; .. and
the rabbit died after a few hours, with congestion and general haemor-
thage, completely unrelated to the injected products! Why? This reaction
is inexplicable, Whether general or local, it will only occur wrth a short
space of time between the two injections; 1.e. not more than 72 hours,
for otherwise nothing happens. It has, moreover, nothing to do with
the anaphylaxis problem, for its effect is much more rapid, and it is
not related to any specific substance; neither is 1t transmitted, as Nicolle
did when moculating the blood of 2 prepared animal into a ‘new” animal.
Neither is it an allergy, properly speaking, when we refer to the sub-
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stances employed; for we can provoke a particular, different sensitiveness
with each of them.

But what is beyond doubt is that this mechanism bears a b
to that of certain infectious diseases in man, e.g. measles, scarlet fever,
smallpox, etc.

In 1928, Schwartzman reports another fact: After injection of a
microbial filtered solution into a rabbit’s gastric wall, followed on the
next day by an intravenous injection of the same product, haemorrhage
and necrosis of the Jocal tissues set in at the point of the first puncture.
And this result is constant in any organ if it is ‘prepared’ in the same
manner!

Nevertheless, this apparent experimental simplicity is variable in
accordance with heredity, climate, food, etc. of the ammals, as 1s re-
ported by Sulzberger at the Rockefeller Institute of New York, at the
clinic of the great i logist Karl Landsteiner. The f ing story
is interesting in this connexion:

About the year 1927, after this reaction of sensitivity to atoxic
products had been verified by Jadassohn and others, Sulzberger declares
that Landsteiner was unable to obtain the same results with s guinea
Ppigs, despite all the resources of hts marvellous laboratories. The Euro-
pean scientists thereupon offered to teach the Amencans the exact
technique used in Breslau and Zirich, after making sure that the guinea
Pigs used were identical in size, weight and colour. Notwithstanding
all therr efforts, however, and great disappointment, the expermments
failed, which made Landsteiner and his assit of the truth
about the experiments reported by the Europeans. For almost 4 years
after this, dozens of experiments were made on gmnea pigs which were
sensttive in Europe, but indifferent in the United States!

At long Jast the conclusion was arrived at that, to produce the re-
quired sensitivity, 1t is necessary to mnclude the vanous factors menttoned
above, ie. heredity, food, climate, products utilized, etc., in a mxture
of elements lacking any defined explanation, and henceforth vaguely
termed idiosyncrasy, or in Bard's d ion, personal eptibility.

The strange sensitizing substance which we call antigen or allergen
P k e app of a sub contrary to the ‘antibody” at
the level of the live cell. The conflict antigen-antibody 1s frequently
accompanied by a histamine discharge; a kind of organtc toxin which
represents what we call, in theory, the allergic reaction. Hence the
application of anti-histaminic medicines which, by neutralizing the
organic histamin, subdue the reaction.

1In reality, however, the human diathesis goes beyond the researches
of investigators and their theories, however well imagined they may be.
So we sacrifice the existence of allergic individuals to these very anti-
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histaminics, and other allergics to any substance on a level with any
and every organ—and this justifies us in affirming that allergy is an
integral part of human pathology.

New horizons are thus opened up to the physician, in the truest sense
of the expression, The mndwidual patient 1s an organic whole; his
reactions 1n the face of an infirmity may sometimes assume the aspect
of alocal affection; but they concern the entire organism, which responds,
all according to the mamnufestations of the disease, with especial charac-
teristics.

It was on this basis that Selye, the wellknown endocrinologist, created
his concept of stress: a combination of aggressivity and reactions of
defense, with a corresponding state of general adaptation, with its in-
crease or decrease of the secretions 1n the three phases of the morbid
process: reaction of alarm, period of resistance, and state of exhaustion,
followed by death,

Each patient is a case apart, because each one 15 the bearer of his
own personal sensitivity; and allergy, as we have seen, 13 a reaction
of the entire orgamism against anything—objects, chemicals, vapour,
light, temperature, smells, dust, fabrics—in short, half of the entire
mlieu. This reaction of the individual 1s completely independent of the
product that may provoke it. Its intensity and particular type are of so
little consequence that my dear friend, the late specialist Arnault Tzanck,
called this pt on ional pathology.

The conception of allergy has completely modified the notion existing
until recently, of a disease confined to an organ or group of organs
We now consider the entire living field in which the reaction causes
the whole organism, beyond the visible clintcal lesion, to intervene after
adperiod of time during which the sensitivity existed without our knowl-
edge.

There is the case, for example, of the surgeon (referred to by Lenche),
who one day, during an operation, pricked his finger through a rubber
glove. Being an incident of no importance, 1t was forgotten, until the
surgeon noticed that whenever he did any manual work, the phalanx
of the pricked finger would go hot and cold for some mnutes per day.
Some months later he happened to it 1t rather hard against some
solid surface, and noticed an intense redness, followed the next day by
an abscess with pus at the very point of the origmal puncture!

Another case is that of a woodman who, during the war, was shot
in the arm The alterations of the injured nerves were conveniently
treated, and the man was able to resume his normal life without any
trouble whatsoever. But one day, ten years later, while sawing a tree
—his usual daily job—he suddenly felt a persistent pain precisely
affecting the nerves formerly hit! For ten years this man had forgotten
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the accident; but his tissues, his organism, had remembered and re-
minded um!

There 15 also the very interesting story, told recently by Louis Delmas
in La médicine]totale, about the old alpmnisf who for seventy-one years
had moved about without any painful symptom, fatigue, or hmpng,
although he had a deformed knee that had been treated at the age of
erght, and which, after all these years, without any apparent cause, has
set up an enormotus, extremely painful haemarthrosis, to remind him
of the old alteration of the articular surfaces,

How many similar cases have we doctors not seen passing through
our ing rooms? Do al ions in the nervous circuits complex
cause the organism to react at a distance under a pathological influx
of the moment?

Discase—as Tzanck again affirms—is a story that cannot be told by
bits, neither in space, duration, or evolution. This axiomatic notion,
revolutionary 1 the seremty of Pasteurian medicine of the beginning
of this century, confirms the essence of the theores expressed by my
dear regretted friend Auguste Lumiére, theories which he expounded
50 modestly in his book ‘La maladie cette grande mconnue’

Having appreciated the allergic ph tting from
sensitivity, one readily understands the reason for the influence of
crenotherapy in the treatment of affections of this nature, The ant1-
allergic properties of mmeral water act in a complex manner not only
locally on the organ treated, but also by favouring organic disintoxic-
ation; modtfying the predisposition, either hereditary or acquired, and
favourable to the occurrence of allergic manifestattons. Without a truly
specific action, whether curative or experimental, it is unquestionable
that there is an advantage in the adjuvant application of crenotherapy
for the resolution of the morbid factors whether general or local.

For Doerr, Jadassohn, Diedey, Berger, Hansen and others, affections
areallergic only when the exi of an antig body reaction can
beproved Butsince this frequently cludes the best methods of nvestiga-
tion, we have to consider the affections, whose anamnesis and clinical
observation show the characteristics of allergy and gve way to the
Tespective treatment. Let us then classify them according to the ortho-
doxy of the processes:

a) Purely allergic affe They i hemselves normally
by a sericeous exanthema, or in the form of polyarthritic perturba-
ttons, myalgia, oedema, etc.; alimentary and medicinal allergies,
urticaria, gi otic oedema, v or rhinitis, hay fever,
:nt”pnchial asthma, migraine, Méniére's disease, eczema, neuroderma-

itls, etc.,

b) Affections with an inf) y allergic factor or an allergico-
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infectious one, as glomerulonephritis, endomyocarditis, polyarthritis,

tuberculosis, etc,

¢) Affections in which the existence of an allergic factor can be

ized- the pr y to: sclerosis in plaques, gout, gastritis,
gastro-enteritis, colitis, neuritis, etc.

The allergens or antigens may be classified as follows:

1) Exogenous allergens: those which penetrate the organism from out-
side.

2) Endogenous allergens. elaborated by the orgamism itself, or by bac-
teria exasting in it (focal infections).

3) Allergens of invasion: deposited by parasites on or into the organism.

4) Physical factors: cold, heat, ight, pressure, etc.

The exogenous allergens are subdivided thus:

a) Allergens by inhalation: pollen of plants, dust, various powders, etc.

b) Allergens by mgestion: foods (mulk, eggs, fish, strawberries, tomatoes,
artichokes, etc), and medicines (bromides, 10dine, salicy-
lates, barbiturates, sulphones, compounds of thiouracil,
javel water, paraphenileudiamunes, alkaloids).

¢) Allergens by contact: Products of vegetable or animal orngin that
come into contact with the skin or the mucosa, e.g. horse-
har, silks, nylons, cosmetics, rubber, etc.

d) Allergens by injection: penicillin, streptomycin, the poison from the
bee’s sting, of from spiders or bed bugs. This group alse
includes the sera and the Rhesus factor.

When prescribing 2 hydrommeral treatment for an allergic patient
it 15 necessary, to obtain the best results, to establish exactly the nature
of the affection, the constrtutional ground to be modified, and the
correct application to be used. It is 1gnorance of these factors that is
nearly always responsible for the lack of success which both disheartens
the patient and discredits the waters!

Another aspect to be borne in mund 15 that the water cures should
never be applied during an acute period of allergic crises, but only in
the intervals. In the former periods, crenotherapy is usually badly toler-
ated, with exacerbation of the syndrome, because of the local and
general reactivity normally provoked by the waters at the beginning
of their being used.

Various hypotheses have been put forward for the application of
mineral waters to allergic affections. Thus, Billard in 1913 tested the
anti-anaphylactic effect of the bicarbonated.chlorated-carbogaseous and
arsenical waters of Royat, in France, by sensitizing a laboratory animal
with horse serum, and treating 1t daily for three weeks with subcutaneous
1njections of water test. After some time had passed, he verified, by 2
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new injection of serum, the harmiessness of this injection as compared
to another, non-desensitized, test apimal.

The same results were also arrived at by Flurin and Armengaud
with the sulphurous waters of Cauterets; by Perrin and Abel with the
bicarbonated sulpho-calcic water of Vittel, and by our countrymen
Feliciano Guimaraes and Gouveia with the sulphocalcic waters of
Curia. However, the latest investigations appear to confirm the hypo-
thesis that crenotherapy effects a modification in the humoral and
neurc-endocrinous system, and does not act directly on the allergic
sensitizing element, which explains the identical results ok d m
chinical practice, from waters of different mineral composition and
concentration.Thus, sulphurous waters find a wide apphcation in certain
forms of allergic disease, particularly in bronchial asthma, in rheuma-
tism, and in certain dermatoses, thanks to their antiphlogistic action
and their trophic and protective effect on the mucous membrane, as
well as being a reconstituent equilibrator of the endocrine-neuro-vege-
tative system, and of the metabolism of carbohydrates, in addition to
the specific role which they perform in the activity of the hepatic cell,
and the consequent modification of the constitutional system

Of this nature are our waters of Vizela, Taipas, Caldas da Saude,
Canavezas, Molédo do Arégos, S. George, Entreos-Rios, S Pedro do
Sul, Felguetra, Manteigas, the S Paulo baths at Lisbon, among the
sulphurous sodium waters, and Caldas da Rainha among the sulphurous
calcic waters. They are used by way of cutaneous immersion baths,
by way of direct inhalations, and from the patients’ milieu through the
Tesprratory organs; by ingestion in the form of drinks, 1n genito-urinary
diseases by irrigation, and by subaquatic enteroclysis.

The chlorated sodium waters are admunistered 1n vanious forms; e.g
gastrically on an empty stomach, when they are mdrcated m allergic
Cases d with gastro-entero-hepati it They also act
on the organic metabolism by their general disintoxicant action, by
mmeans of baths, inhalations, pulverizations, ete. This group includes
the waters of Cucos, Estoril, Termas Salgades, Batalha. St. Martha,
Castelo de Vide, etc.

The alkaline waters of the group called bicarbonated alkaline-earthy,
bicarbonated sulpho-alkaly and bicarb d earthy-sulpho-alkal:

are admini by baths, inhal. irngations, etc. According to
several authors they ‘act on allergic manifestations connected with

entero-hepatic disorders, and on those of a gouty origin. In view of

ﬂ}eir calcigerous content their efficacy 1s notable as druretic, antiphlo-
Bistic, remineralizing and sympaticothropic agents. Of this group, the
:\mters of Pedras Salgadas, Vidago and Salus, Chaves, Mongao and
I ique are predominantly sodium brcart d; those of Mel
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and Moura are calcium bicarbonated; those of Curia and Monte Real,
sulpho-calcic. The chlorated bicarbonated carbo-gaseous waters are
being used with magnificent results in the treatment of bronchial
asthma, in mhalations. They act on the nasal mucus and as an anti-
congestive on the bronchial tubes. This group includes especially the
famous French waters of Mont-Dore and Royat.

The radio-active waters have a beneficent action on allergies “of a
neuro-vegetative and hormonal origin, as modifiers of the organic
diathesis. This group includes the waters of Abrunhosa, Alcafache,
S. Gemil, Urgeiri¢a, Luso, and Curia, whose radioactivity generally
exceeds the 2 millimicrocuries per litre, i.e. the rate demanded by Violle
m his ‘Actuahtés d’hydrologie et climatologie médicales’, for a mineral
water to be called radio-active.

The hydrommeral waters mentioned above, which are effective in
modifying the organic diathesis, are much favoured in our country;
the Gerez ones are especially worth mention; being hyposaline, they
contamn a very high percentage of sodum fluoride, which makes them
unrivailed in their kind all over Europe.

Apart from the hydromineral factor proper, one should also bear
in mind the need for a satisfactory climate, and for pure air, free from
allergizing factors.

Summarizing, we may affirm that:

1) Crenotherapy, by its disintoxicant action, and as a modifier of
the humoral and neuro-vegetative system, is a treatment of great value,
as a complement to a rational antr-allergic therapy.

2) It should never be employed during a period of acute allergic crisis.

3) To ensure 1ts favourable result in allergic patients, there should be
perfect co-operation and synchronization between the allergist and the
hydrologsst, so that the nature of the affection can be correctly diagnosed,
the constitutional system to be modified can be determined, and the
night application decided upon.

4) Portugal, by virtue of its hydro-mineral wealth, can rival any
country in this respect; there only remains the necessity of creating —as
1 have been advocating for a long time—Centres of research and treat-
ment of asthma and allergic diseases, where specialists may work and
improve their technique of arriving at an exact diagnosis and the right
application of remedies.
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LUG WORM (ARENICOLA) SENSITIVITY

by
A. W. FRANKLAND

The lug worm or lob worm (Arenicola marina), is a common worm found
living 1n the sand between tide marks on the sea shore, It is often used in
sea fishing as a bait The following is an account of a patient who
developed a sensitivity to lug worm.

The patient was a man of 52 years, who had fished with lug worms
since he was a boy. His occupation was a porter in London, but twice
a week he went down to the coast to fish, on hus half day holiday. In 1954
he noticed that when he went to fish at Hastings, the same evening he
developed asthma, He was free at all other times. One day he decided
to fish at a new place and he chose Dover. He was pleased to find that he
was free of asthma after fishing there. He then remembered that he had
only used mackeral fish heads at Dover as bait. He tried thus bait at
Hastings, but caught no fish and also for the first time after fishing there
had no asthma. The next time, using lug worms at Hastings, he again
developed asthma. He also found that 1f he went to Dover and fished
with lug worms he developed asthma there too

He was sent to me as a patient who stated that lug worms caused
asthma and so far as he knew nothing else. Further questioning brought
to light the fact that when threading the worm on the fish hook, he had
recently noticed an irritation of hus fingers. An extract of lug worms was
prepared. A hundred known allergic patients were tested with the
extract Nine of them gave a doubtful (4) positive response. The
patient gave a defimte (+4--) positive response. All other skin tests to
common allergens were negative. He has been advised to give up using
lug worms as bait.

The 1nterest in this sensitivity which has not been described previously,
is more in the possible manner of absorption of the sensitizing antigen.
The worms were kept in a tin The only contact with the very moist
worms was when he threaded the fish hooks. Apparently it was during
this time that the lug worm was in some way absorbed. This produced
a local urticana of the fingers and asthma.



STATUS ASTHMATICUS IN THE PATIENT’S HOME*

by
M. J. GUTMANN

May I ask you to depart in your munds for a whie from your well
equipped and smoothly functioning chinic or hospital where a mere
glance at your assistant will rouse the Iatter to action, and where your
accompanysng nurse can read your wishes in your eyes and executes
them mplicitly. Imagine yourself 1 a private home of rather modest
standing surrounded by the more or less excited members of the patient’s
famdy. The treating physician who had asked you to come over is
absent and all you know from him 15 the diagnosis of “status asthmaticus®
which he mentioned on the phone,

In whatever condition the patient be, he is not capable to furnish
any information and you must fall back entirely on your own facultres
of perception, on your discerning eye, your keen ear, your tapping
ﬁﬂge{, sometumes even your sharp nose and eventually on your own
€xperiences.

Remember that of all the methods appropriate 1n hospital, but few
are apphcable here. Whereas every available assistant widens the scope
of your therapeutic possibilities while you are all on your own you can
only do one thing at a time; in those senous situations that we are gong
to discuss the sequence of the steps you are going to undertake may
Prove of the greatest, sometimes even of decisive sigmificance—there-
fore—first things first. You will be wise 1f you ask all, but one of those
Present to Jeave the room and to prepare some boiling hot water at
once—for reasons which will presently become apparent. Such request
will, moreover, reconcile them for having been ordered out, as they
€an now busy themselves with something for the patient’s benefit

Situation I- Patient is unconscious

e condition is serious and seems endangering the patient’s life—but
there is hope—so at least you should tell the famuly,

The patient 1s reported to have been unconscious for some short time
only. He is cold and clammy, in deep cyanosis, his pulse 1s just palpable
and rapid, respiration is slowed down and faling and you think that
this 15 the end. One glance will tell you that during the past hours the
patient has received numerous adrenalin injections, perhaps he even
adminustered them himself, judging from the syringe and the empty

* From ‘Consultant 1n Allergy", & collectlon of practical experience.
e
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ampoules that are scattered around and from the red and swollen spots
onhis tighs, They are the preferred place for self-administered injections,
unskilfully executed, with part of the adrenalin remaining in the skin
and simulating adrenalin resistance, a subject we shall return to presently.
You might also find inhalation-apparatus, for adrenalin or aleudrin
(isuprel) or may be one of those dangerous electric acrosol sprayers
which can be operated any time without effort and without control and
which are therefore frequently overapplied.

At this point you must not waste time. It is true, we know that such
states of ness, of will sometimes pass spontane-
ously within a few seconds, but if they persist for more than one minute
swift action 15 imperative. Do not let yourself be deceived into despair
of futility nor should you heap indiscriminately medicines, thinking that
while matters are too far gone to be upset any more you can just only
win if anything.

Three things demand your immedsate attention: respiration, heat and
flud supply. Remove the pillows from beneath the patient’s head,
until you have him flat on his back and startstraight away with the ‘Res-
piration by pressure on the diaphragma’, a procedure with which you
should techmcally be well familiarized. Clasping the patient’s abdomen
below the ribs between both your outstretched hands, you press the
intestine upwards, thus dnving air out of the rigid thorax and repeat
this movement rhythmically for some time. As soon as the first deep
breath surges up, at least, quo ad vitam, the situation has been largely
‘brought under control.

Once respiration 15 established you can rub in the above mentioned
‘Adrenalin-depots’, as we may call them now, thus introducing appre-
ciable dosis of adrenalin into the blood-stream. Let us remember that
until now the patient could not be left alone, so we had no opportunity
to prepare an injection; even before doing so, we better clean his throat
with a mounted swab such as should always be ready in our emergency
outfit,

Meanwhile we may have managed, with the famuly helpmg, to place
hot water bottles around the patient and to feed him some hot tea with
glucose (that we brought along) At this stage it depends on circumstances
and subject to ones expenenoe, whether to try m_lectmg intravenously
aminophyllin or small fracti d doses of adrenalin.
T have repeatedly witnessed in such conditions 2 marked motor unrest
in patients just commg round out of the unconscxous state. Tt was then
impossible to get in an whereas a sub
one met with no difficulty, adhering to the principle of small repeated
doses of 0.1—0.2—0.3 cc. every other while, until the attack is broken
(though I myself have at no time even remotely approached such doses
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as E. A. Brown, (Boston) recently described a case of an asthmatic
attack after aspirin where ‘1t took 6 hours and almost 40 cc. epinephrine
to pull the patient out of this attack (each minute 0,1 cc. subcutan).
It 15 imperative that the physician not leave the patient before he 1s
safely out of the attack; in case the doctor 1s urgently bound to leave
he should have a colleague take over.

What should on no account be given in sttuations such as these, are
big single doses of epinephrine, never mtravenous nor ever intracardral;
no morphme or the like and no antthistamines; emetics be given no
sooner that the patient has been restored to full consciousness.

Sit II: The asth with orthop

The patient is conscious but unable to breath except in the upnght
posture, deeply exhausted and gasping for ai, cyanotic. The famuly
eport that until a few minutes ago he was breathing so noisy that he
could be heard in all rooms, that he had quietened down now, and you
<an see they take this as a sign of improvement.

One glance at the patient wall suffice to inform you that this 1s a false
interpretation and a dangerous one as pointed out by Leon Unger’s
statement (7,4.M.A. 150: 562, Oct. 11,1952) ‘It 1s better to have a noisy
Patient than one who is quiet and unable to expectorate’. Here is your
first task to make the patient noisy again The patient 1s Iikely to lean
over a table or chair, he s bathed in sweat and highly anxious. You
will hardly have a chance there to apply diaphragmatic respiration,
nor will you be able to get in an iv. mjection, the patient bemng so
tigidly persistent his peculiar posture that even moving his hand for
Immersion into hot water will prove impracticable This latter procedure
by the way, is often surprisimgly successful and can be applied to the
feet as well, possibly with the aid of the family

If intravenous injection 15 possible I prefer amnophyllin alone or
composite with 1 gr sodium sodide, slowly introduced. Sometime addi-
tion of papavermn 1s badly tolerated, whereas morphine may even cause
fa}al calamity. A small dose of dolestine (pethudine) of 25— 50 mgm.
Will selieve many patients provided tolerance for this drug has been
Previously asserted; we nvariable give it 1 combination with epine-
P{lrine, even in cases which are reputably resistant to epmephrine.
Similtarly the antit inics, while aggravating bronchial asthma by
Just therr dessicating action which we try to avoid, yet enhance the
efficacy of epinephrine. This seems to be due to the antihistamunics
Beutralizing the histammne outpour which tends to inhubit the adrenalin,
thus leaving the latter free to act.

Excellent results arc often achieved by inhalating of isuprel (iso-
drenal) through a simple apparatus with a mask. Whereas the mask is
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essential, electric operation of the apparatus is not, and the simple
device can be conventently added to the rest of the emergency equip-
ment taken along for action against asthma. The bronchi often respond
to these means when they do not longer react to adrenaline.

It 15 amazing to behold the relief the patient experiences after the
first expectoration, as he can recline again from his standing or sitting
position. In order to replace the fluids that the orgamsm has lost and
replenish hiver glycogen from the liberal admimstration of adrenalin,
warm and sweet drinks are indicated at the earliest possible time.

For the prevention of immediate relapse AcrH-gel is at present the
drug of choice, and should be given whenever it is not contra-indicated
for some other reason. At times, fever therapy will secure the desired
end. Obviously certain circumstances must be duly constdered in treating
the asthmatic state such as: infancy, gravidity, hyperthyroidism, high
blood pressure, etc,

In the somewhat mopportune condmons prevallmg in the panents
home you will do ™, ung to
make your patient every
possible manner h .. ., . ne
Situation I The asthmatic physician in the asthmatic state
Theoretically at least treatment of the asthmatic physician should be
guided by much the same principles as that of any other patient. Actual-
ly, however, deviations occur which may easily prove detrimental to the
colleague’s wellfare. My own results at treating colleagues are not
markedly worse then those attamned with ordmary patients, for two
reasons: Nowadays laymen are fairly well acquainted with the nature
of ther afflictions, and in a general way the means by which they can
be cured; they are lacking, however, judgement as to the different
possibihities presented by each particular case. Physicians usually fail
similarly, when their own condition as sufferers has to be evaluated
and they tend either to exaggerate or else to underestimate their case.
The greatest danger is to be found in overdosage of drugs and poly-
pragmasy, particularly in status asthmaticus.

Suppose you are called to look after an elderly colleague of, say
50— 60 years of age. Be sure to find him at the electric inhalator, con-
taining a new and even more concentrated inhalant than those in general
use hitherto. Here again, empty ampoules bear witness to quantities of
adrenalin having been injected already as well as intramuscular amino-
phyllin. Your patient gasps for air, 15 restless, blue-red in the face and
you can see the veins on his forehead pulsating wildly. He craves for
more injections or whatever remedy to grant hum relef and relaxation.
To watch hum suffer is quite a strain on your own nerves. You remember
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he had a coronary occlusion some years ago and you feel a strong urge
to let him have some morphine or something of the kind. Now do not
Iet yourself in on this. Temptation for polypragmasy 1s strongest on such
occastons. If, on the other hand, you rapidly survey the situation cniti-
cally, it will occur to you how pale he was after that last adrenalin
injection, how even now he still trembles; that pressure is high 1 the
hardened tortuous blood vessels and that every new mjection can only
aggrevate his condition. At this point a shot of lummal will go far way
in putting your patient at ease; 1f you can manage to perform a vene-
section with some assistant’s help, a blood letting of 300 cc will be most
beneficial. As soon as everything is more tranquil and you have the
L e, N .. PN

Teatures of your colleague make way to a more complacent expresston.
You may put up placidly with his reproaches that you should have
acted more rapdly; had you given m to your first mood under the
crcumstances you would may have done a lot of harm.

One colleague, who was very cross with me for refusing um morphine
at a critical stage, called in another colleague a few weeks later, who
gave hum what he demanded so emphatically. He may well have paid for
this with his life, when he expired some hours afterwards No effort must
be saved to impress the patient with the wmportance of preventing sub-
sequent attacks. Unfortunately, your endeavours of systematic therapy
are often undone by the application of all sorts of new and unwarranted
means and methods.

Where their own health is concerned physicians lack discrimunation,
a§ else they should know that most of the newly recommended methods
disappear from the literature withun a few years and that new improved
drugs are not granted permussion to advertise in the medical press
Each one of us knows plenty of such mstances.

The proper d therapeutic with colleagues should be
carefully observed, since otherwise they are liable to turn harmful
agents through wilful correction.

Luckily—and in order that justice be duly pronounced—there are
many suffering colleagues whose co-operation greatly alleviates our work
and enables us to score successes which can not be secured with the
average patient.




PROBLEMS OF INVESTIGATION IN ASTHMA

A comparison between the results of experimental studies on
animals and clinical studies, to gain a better insight into the
pathogenesis and clmical picture of bronchial asthma

by
GOTTFRIED HOLLER

In reading this paper, I intend to briefly review what I have previously
written on the subject as well as a detailed study now in the press, to be
published 1n the Acta Neurovegetativa, This study 1s mainly based on
the results of experimental investigations by J. Kracht and Ius associates
as well as those of earlier studies by others on ‘The control of the secre-
tion of thyrotrophic and adrenocorticotrophic hormone’, with special
reference to thyrotoxicosis of emotional origin, the results having been
compared with those of personal studies on cases of human bronchial
asthma. The working hypothesis based on these data is chiefly intended
to afford a better insight into the pathogenes:s of bronchial asthma,
in which the disturbed correlation between the endocrine glands pro-
bably plays the most important part.

To begin with, the fact cannot be overlooked, that allergic diseases in
civilized countries all over the world are increasing to such an extent,
that to-day they have fi ly come to be end Of these d
bronchial asthma, being the most distressing and troublesome of these
forms of illness, which sooner or later results 1n incapacity for work and
invalidism in the great majority of cases, deserves special attention. By
my calculation, there are about 15,000 patients with asthma in Austria.

I need hardly draw attention to the fact, that an infinite number of
living and i having the ch of allergens ate
constantly invading our organism from the outside world and that an
equal number of allergens may develop endogenously from a wide
variety of lesions to our own cells and tissues, which then produce auto-
antibodies, giving rise to conditions of allergic and hyperergic reactivity,
so that they come to be the most important factors in the pathogenesis
of various forms of disease and especially in bronchial asthma.

A case in point is drug allergy, about the most common cause of
which is the excessive use of penicillin and 1n which all kinds of con-
ditions of allergic and hyperergic reactivity, ranging from the mildest to
the most severe forms (including anaphylactic shock, penartenus no-
dosa, allergic artentis, thrombo-angiitis, dermatitis , bron-
chial asthma and other allergic dlseascs classified to-day as collagen
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diseases in view of their common pathogenesis), are seen to occur. My
head nurse, who until that time had never shown symptoms of allergy
and whose famulial history was negative, was often present in rooms
where penicillin was being inhaled as an aerosol Being obviously
predisposed in this regard, she was sensitized to the fungus derivative,
which I have found to be a highly effective allergenic extract, especially
when used in inhalation therapy. Initially, this resulted in allergic
bronchitis, which my assistant believed to be due to infection, wrongly
deciding to treat this condition with inhalation of penicillin aerosols.
Even the first inhalation of 100,000 U. of penicillin was followed by the
appearance of typical bronchial asthma. This was subsequently asso-
ciated with perioral dermatitis (tnvolving those areas of the skin which
had been covered by the breathing mask), stomatitis and glossitis. An
attempt at desensitization by intradermal injection of a very small dose
of penictllin (1000 U.) resulted 1n extremely severe anaphylactic shock.
The patient’s life was saved, but she continued to be highly sensitive
to penicillin. In addition, the clinical picture of this pattent was charac-
tenzed by the fact, that for years after the event the 24-hours’ urinary
elimination of 17-ketosteroids failed to exceed the low level of approxi-
mately 6 mgm., (the physiological level in women 15 about 10 mgm ). This
was interpreted by me as evidence of hypofunction of the adrenals,
another symptom being the eosinophilia of the blood. In addition,
dysprotemaemia, an increase in the number of y-globulins m the serum
as revealed by electropk and an d erythrocyte sedimen-
tation rate furnished evidence of hyperplasia of the reticulo-endothelal
system concerned in metabolism.

The case of my head nurse has its counterpart m the glinea-pig
sensitized by injections of chick albumen, which always immediately
has an attack of asthma and dies from anaphylactic shock in an atmos-
phere charged with aerosols of chick albumen. When suffictent doses
of cortisone or ACTH are injected 1nto this animal which is susceptible
to anaphylaxis, after it has been sensitized with chick albumen, it will
a - . . -t oo LI emam namaent Tilawics admimistration of
o , . « also that
o . . ‘bronchial
asthma (even the most severe type of status asthmaucps).

With my associates, I have studied the data reported in the literature
and T was able to determine 2 dimimshed unnary elimination of 17-
Ketosteroids in the resting state 1 about one-third of my patients with
asthma (the decrease always being most marked i‘ol’lowing severe attacks).
The Thorn test revealed the deficiency of the pituitary-adrenocortical
system (or impaired function of the adrenal cortex) in the other two-
thirds. In my opinion, it 18 this hypofunction of the adrenal cortex
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(or of the entire diencephalopituitary-adrenocortical system), which
frequently is hereditary, that predisposes the patient to bronchial asthma.

/One of the various functions of this general defence mechanism is to
keep the production of antibodies and the attachment of antibodies to
cells within suitable physiological imits by cortisone (gluco-corticoid),
the hormone secreted by the normally functioung adrenal cortex, so
that undesirable antigen-antibody reactions will be prevented. When
this mechanism is unable to do so, as too Iittle cortisone is available,
the invaston of the body by allergens, causing excesstve production of
antibodies and attachment of antibodies to cells (sensitization), will
1nevitably result in a condition of allergic and hypergic reactivity. When
the same allergen again enters the body, which chiefly occurs via the
lung in bronchial asthma, this results 1n antigen-antibody reacttons in
the bronchial mucosa, An allergic mnflammatory reaction, marked by
tumefaction and increased secretion fiom the mucosa, sets in. Finally,
the stricture of the bronchi is increased by a reflex spasm of the bron-
chial muscles (attack of asthma)

As stated previously, this condition may be controlled by treatment
with cortisone (substitution therapy, bronchual asthma as a disease of
adaptation in the sense of Selye), whereas 1t can only be controlled by
AcTH, when sufficient cortisone 1s still available in the adrenals, its
secretion being induced by this artificral stress caused by ACTH.

Even the earlier hiterature, published about twenty years ago, refers
to the fact that a number of disturbances of endocrine correlation may be
detected 1n bronchial asthma. Hyperthyroidism being one of the most
important of these disorders, I shall briefly review this condition. The
great majority of my patients with asthma showed increased basal
metabolism (the mcrease being very marked, as much as over 80 per cent
in some cases). Surpnsingly, the respiratory curve showed sympathico-
tropic charactenistics (naturally, 1n the intervals between attacks and
when certain measures were taken to control the amount of supple-
mental air 1n the lungs). There are several facts, but particularly the
increased specific dynamic action of foods (especially meat) observed
in my cases, which provide evidence suggesting that the increased
oxxdauon in this case is pnmanly mduced by the metabolism centre
in the d phalon, which i ly results in impairment
of the function of certain endocrine glands Obviously, the gland most
likely to be involved is the thyroid; it is the chief regulator of metabolism
and impairment of its function 1s most hkely to give rise to a marked
deviation of the resprratory curve., The basal metabolic rate in acute
attacks of asthma status asthmaticus and spastic bronchitis does not
afford any indication as to the i of the p of oxida-
tion. Therefore, basal metabolism was only determuned when vital
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capacity had attained a level of at least 2500 in women and 3000 in men.

The study of cases in human subjects has shown that exophthalmic
goitre is characterized by hypofunction of the adrenal cortex to the pomt
of atrophy, and from experimental studies on animals it 1s known that
an increased secretion of thyrotropin and thyroxme (implying predomi-
nance of the diencephalic-pitwitary-thyroid system over the dien-
cephalic-pitmtary-adrenocortical system), such as may e g be induced
by emotional impulses (emotronal hyperthryroidism in wild rabbits),
results 1n more or less marked inhibition of the secretion of cortico-
trophin (acTi) and cortisone as well as retrograde changes of the adrenal
cortex, In my opinion, this disturbance of the synergy between the two

hani the diencephalic-pituitary-thyroid system, which responds
to specific stress, and the di halic-pituitary-ad tical system,
which responds to a wide variety of impulses, occurs in bronchial
asthma to the detriment of the latter system. The primary cause of this
disturbance may be either hypofunctton of the adrenal cortex or hyper-
function of the thyroid, So far, it has been 1mpossible to sharply differ-
entiate these two types of pathogenesis of bronchial asthma into a
thyrotoxic and an asthenic form. I shall merely pomt out the fact that
treatment in cases of b ‘hial asthma showing dingly lugh basal
metabolic rates (over 50 per cent will only be successful when very large
doses of cortisone and ACTH are admunistered. In addition it is of im-
portance to know that admunistration of antithyroid drugs which
suppress the production of thyroxine in the thyroid which results
increased secretion of thyrotropn from the anterior pituitary and in
turn disturbs the balance to the detriment of the acTH will aggravate
}hc asthma. On the other hand, iodine, which has always been useful
in the treatment of bronchial asthma, will restore the normal function
of the thyroid. This mnhibits the secretion of thyrotropin, some degree
of synergy between the two hormones 1s achieved and the patent will
feel relieved.

Ths was the only thing I wished to say regarding my studies on the
Tole of the endocrine glands controlled by the autonomic nervous
system in bronchial asthma. The nervous portton shows the known
Symptoms of dystoma of the autonomic nervous system (impairment
of nervous control}, resulting in vagotonia in the regton of the bronchial
tree. Nervous and humoral processes interact, the disturbed correlation
between the endocrine glands causes abnormal reactivity of the autono-
i nervous system, extending from the centre as far as the periphery,
and this in turn further impairs the hormonal and therefore the humm:}l
metabolic processes (the physico-chemistry of our organi;m). This
¢ondition may be corrected to some extent by treatment with neuro-
tropic drugs (sympathomimetic and vagolytic agents) and also, as has
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been shown by experience, by psychotherapy, so that a condition ranging
from more or less transient relief to suppression of the asthma may be
obtained. This is not the only result, however, for this period is also
marked by a decrease of the number of changes in intermediate meta-
bolism, a typical feature of severe bronchial asthma. When used cor-
rectly, neurotropic drugs and methods accordingly show favourable
effects identical to those obtainable by cortisone and ACTH, as stated
previously, although in this case the effects will be more persistent and
more marked. There is no objection to combining the two methods
with a view to obtaining the best possible results. In my experience,
adminsstration of neurotropic drugs will be even more effective in
bronchial asthma, when it is combined with substitution therapy con-
sisting in administration of cortisone.

The antigen-antibody reactions (chemical transformations) occurring
in these cases of impaired metabolism are not only dependent upon
the condition of the endocrine glands, but are also controlled by the
autonomic nervous system. When the mesencephalon of an animal
susceptible to anaphylaxis 1s blocked (e.g. by cutting the cervical spinal
cord or by deep anaesthesta), the classical method of sensitization by
injections of chick albumen will fail When chick albumen is injected
into an animal already sensitized, this will result in fatal anaphylactic
shock. To prevent this, the peripheral portion of the autonomic nervous
system must be paralyzed. This expertment shows, that, once it has
started, an allergic mechanism cannot be arrested by the autonomic
nervous centre in the diencephalon and that antigen-antibody reactions
are, 1n the last resort, induced by the nerve endings of the autonomic
nervous systern, its intramural syncytium.

Hibernation (; hesia or admi ion of morphine being less
rehiable) may be used to obtain the transient disappearance of the
condition of allergic and hyperergic reactivity in cases of asthma.
Apoplexy put a definite end to the resprratory disturbance of a woman,
who had been affected with bronchial asthma for a period lasting
several decades. On the other hand, the study of the literature shows
that, as I have observed myself in some cases, head injuries (concussion
of the brain) and cerebral lesions due to infection (following encepha-
litis) may be followed by the appearance of bronchial asthma. The
subjects involved are und dly predisposed individ (defici
of the pituitary-adrenocortical system), in whom an impulse arising
from the nervous portion of the autonomic nervous system increases
the hypofunction of the adrenal cortex, which has been obscured up
to that point, and converts it into a clinical picture with the assistance
of a temporary allergic reaction. I am bearing in mind the fact, that
these cases are imtially ch: ized by the app of a situational
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h

is (Selye), corresponding with the ional th

of the wild rabbut, so that the adrenal insufficiency is primarily induced
or increased by a specific stress acting on the thyroid. The above sug-
gests that this type of disease is a thyrotoxic form of bronchial asthma.
The increased basal metabolism observed in 3 personal cases provides
evidence supporting the theory of a situational organic disease, pre-
disposing the patient to an allergic reaction (bronchial asthma) by
impairment of the pituitary-adrenocortical system. Hereditary factors
were probably involved in only one woman, whose mother was also
affected with asthma.

The clinical picture of bronchial asthma (as a collagen disease) 1n-
cludes symptoms of hypecplasia of the reticulo-endotheltal system con-
cerned in metabolism, such as eosinophilia of the blood (d rable
only in the bone marrow in some cases), an increase of the number of
plasma cells in the blood or bone marrow removed by sternal puncture,
dysproteinaemia, an increase in the number of y-globulins 1n the serum,
an d erythrocyte sedi ion rate, etc. This hyperplasia of
the reticulo-endothelial tissue plays a part in the pathogenesss, for
antibodies are mamly produced in the cells of the reticulo-endothelial
tissue and not the circulating antibodies, but those attached to the
cells are active, Therefore, the most rational method would be to reduce
the fixation of antibodtes to cells by saturating the reticulo-endothelial
Ussue with stored substances and disturbing it. This view 15 supported
tosome extent by the result obtained in treatment with mtrogen mustard,
which reduced the severity of the clinical picture in some cases of
bronchral asthma. Once again, the results of experimental studies on
ammals afford a better msight into the conditions prevailing mn these
<ases, My associates Hammerl and Millesi injected thorotrast into
Bunea-pigs it with chick alb bseq 1y, re-injectis
or mhalation of a chick albumen aerosol failed to induce anaphylaxts
in any of the animals to whom the radiwoactive substance had been
admunistered The same result was obtainable with radioactive gold.
It is intended to try and treat patients with asthma with a radtoactive
substance having a small half-life.

In cases of soil dust asthma, the form of asthma with which, in my
Xperience, the greater part of the patients in Austria is affected, it s
very useful, especially in the case of children, to transfer the patients to
Places situated at an altitude of over 1500 m. above sea-level, where
favourable climatic and weather-conditions prevail, as soil allergens are
absent in these arcas. A stay at theso altitudes, cominucﬁ over scveral
months or years, will result in the disappearance of the disease. In view
of the large numbes of patients with asthma, it 1 2 matter for the
Public health services to take tho necevsnry measures and found estab-
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lishments for a large number of individuals. Excellent results have
been obtamned i the ‘Alpine Children’s Sanatorium Neuegg' near
Obladss (in the west of North Tyrol) in Austria. Adults, who fail to find
relief 1n the very modern spas wn Gleichenberg, Ischl and Bad-Hall,
as they encounter soil allergens to which they are susceptible, I send
to the places Zerfauss and Hochzerfauss (in the west of North Tyrol),
to the Gorlitze (in Carinthia), St. Jakob in Deffreggental (Red Cross
establishment), etc , which are free from allergens and have a favourable
climate.

Lirerature
HOLLER, G Acta neurovegetativa, Vol I, 1954, p 1—2, Acta neurovegetativa, 13, 1956, p. 2—3.



TREATMENT OF BRONCHIAL ASTHMA
by
JULIO A. MORETTI

Methods of treatment may be divided into: methods used to control
attacks; preventive and curative measures, used to prevent attacks in the
future; the ehimination of specific agents as well as predisposing or con-
trbuting causes; methods which modify allergic reactions, symptomatic
medical treatment.

HOW TO CONTROL ATTACKS

Administration of small doses of a 1 per 1000 solution of adrenalin, not
exceeding 0 05 ml. per injection. An effective method is to give doses of
002 ml. every 3—5 minutes, leaving the needle m place When it 15
advisable to prolong the action of the adrenalin, a deep subcutaneous
myection of one-half—1 ml of an oily solution 1s given. One should be
able to detect the first symptoms of intolerance to the drug, such as
chulls, tachycardia, palpitations, etc., so that it may be withdrawn and
replaced by other drugs When 1 per cent adrenalin 1s administered by
aerosol, the atomizer should be placed between the lips, with the mouth
half-open, and the patient made to tnhale deeply as each Jet of spray 1s
thrown, Atomization 1s obtained by powdered norisodrine or theophyl-
line The secretions are flwdified by sprays of 5 per cent ammonum
chloride. Sublingual admmistration of 10—15 drops of a 1 per 1000
solution of adrenalin 15 useful.

Adrenalin should never be mjected too close to the surface, as its
ischaemic action may give rise to scabs. Particular care should be ob-
served 1n the treatment of hypertensive subjects and the blood pressure
should be determined after each mjection . i

Treatment with suppositories or injections of aminophyllin results in
mental stimulation, has an action on the cardiovascular system and m-
creases the secretion of urine. The aqueous solution used 1n intravenous
injections varies from 20--40 per cent, no more than 0.40 g shor.jld b.e
given per dose, twice or thrice daily. Intramuscular admmlstrauop is
Painful. Theo *© - anhallin mav ha nsed alone or combined
with ephedric

Treatment .
thrice daily, In view
taken m treating elde!
may cause retentton O
may also be observed.

unistration of 0,05 g.,
of its congestive action, particular care should be
rly subjects with hypertrophy of the prostate, as it
f urine. Dysmenorrhoea and nervous dusturbances
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Magnesium sulphate has a marked bronchodilative effect. 10 ml. of 2
10 per cent solution are injected intravenously. Also, 4 ml. of a 50 per
cent solution may be injected intramuscularly.

Subcutaneous njections of 3—1 ml of a 1 per 1000 solution of atro-
pine produce paralysis of the vagal nerve endings. The same can be said
of belladonna

Despite their antispasmodic effects, atropine and other derivatives are
characterized by the fact that they dry up the bronchial secretions, so
that expectoration, already difficult, is obstructed to an even further
extent.

Antihistaminics are not very effective in asthma. We believe them to be
effective in cases of allergic asthma without complications. Antihista-
mimics are not only useful from the therapeutic, but also from the
diagnostic pomnt of view, as we can be sure that the asthma is due to
allergy when they are effective.

Coramine: 5 mi, injected mtravenously.

Novocatne or Procamne: 1 per cent solution, injected mtravenously.

Ephedrin and Phenobarbital

50 per cent Glucose solution, Injected intravenously.

Bronchual aspiration, with lavage of the bronchial tree by a physio-
logic saline solution.

CO, 15 used to eliminate accumulated matter, in solutions of 5— 10 per
cent with 90—95 per cent of O,. It should be used with care n cases of
heart failure, It must not be used in pulmonary haemorrhages, severe
emphysema, acute pleurisy and hypotension.

Insulin shock therapy stimulates the production of adrenaline by the
adrenals.

Preumoperitoneum elevates the diaphragm. In addition, 1t has a
stimulating effect on the nervous system and reflexes (300—900 ml. of O,).

Lumbar puncture a few ml. of cerebrospmal fluid are removed; the
action of this procedure 1s obscure,

Surgical sympathetic block.

Instllations of iodine (fipiodol).

Potassium jodide increases the secretion of urine and causes elumina-
tion of sodium, retention of which aggravates the condition of patients
with asthma The ingestion of chlorides 1s diminished. (?)

HOW TO TREAT STATUS ASTHMATICUS

‘When the above methods of treatment have failed, the following drugs
are employed: 1 ml, of ether per kg body weight, with an equal quantity
of oil, administered rectally by a thin tube. To induce sleep it should be
administered within 20 minutes, and to induce semi-anaesthesia, within
1—2 hours. The dose may be repeated every 6—8 hours.
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To avoid "environmental factors and air-borne allergens, the patient
should be hosprtalized in an atmosphere free of allergens.

Oxygen alone or oxygen with heltum in a proportion of 80 : 20.

It is advisable to place the patient on a water diet for some time, to
ehiminate food allergens, Laxatives per rectum should be given to remove
food and other allergens

Intravenous injections of a 1 per 1000 physiologic saline or isotonic
glucose solution of adrenalin should be given

Cases of status asthmaticus associated with hypotension, tachycardia
and precordial pain should be treated with xanthine derivatives, 0.50 g.
of theobromine thrice daily; ammophylline; caffeine, especially m-
jections.

Treatment with morphine is contraindicated, as it may cause death by
inhibition of the cough reflex and by reducing the excitability of the
respiration centre.

Intravenous injections of 100 ml, of a 50 per cent glucose solution with
05 ml of a 1 per 1000 solution of adrenaline.

One litre of an isotonic glucose or physiologic saline solution, care-
fully mixed with 1—2 ml. of a 1 per 1000 solution of adrenaln, the
injection should never be completed within less than one hour

Of the 1 per 1000 solution of adrenaline, 1~2 ml., diluted 10 times,

may be injected intravenously and very slowly, the injections being dis-
continued on the appearance of pallor, tremors, perspiration, headache
or dyspnoea.
. Bronchoscopic aspiration is indicated m cases in which expectoration
is difficult, An average dose of 20 mg. of ACTH is injected mtramuscularly
every 6 hours for 48 hours; when the patient shows an improvement
after this ume, the doses are progressively decreased. A total dose of
400-500 mg. may be admumstered. Smaller doses may be injected
Intravenously,

The initial dose of cortisone should be 200 mg daily, preferably ad-
ministered orally, the dose being decreased subsequently, while qbser-
ving the course of the disease. Fhe patient should be placed on a suitable
deet. An jsotonic glucose solution should be used for dehydration,
10003000 ml. being administered 1n 24 hours. )

The sodium content of the body decreases in the event of vomiting,
marked sweating or profuse ion; with
saline solution 15 indicated i these cases and, when the blood volume
continues to decrease, plasma should be administered to prevent hypo-
Proteinaemia. Especial treatment is indicated when dehydration is
accompanied by the excessive usc of sedatives, as otherwise the patient
may die. .

Hypapotassaemia results from administration of excessive quantities of




288 MORETTI

glucose solution and epinephrine. The normal K content of the blood
varies from 16 to 22 mgm. When the concentration is 4 mgm., resprration
is weak, when it is 3 mgm. breathing is laboured and when it has
dimunished to 2.5 mgm. dysphagia and paralysis, assoctated with
characteristic changes 1n the electrocardiogram (prolonged P—R mter-
val, lowering of the S—T segments and faint T wave), are observed.

Treatment conststs in administration of 3 g of potassium chioride or
potassium citrate every 3 hours, 6 doses being given per 24 hours. The
diet should contain large quantities of potassium: chicken, oats and
orange juice.

Actdosis caused by vomiting or malnutrition is treated with sodium
lactate, plasma or physiologic salme solutions,

Alkalosis 1s hardly ever observed in attacks of asthma. It is due to
excessive expectoration This condition 1s treated with admunistration of
1 g. of sodium biphosphate every 3 hours or glucose given orally or
intravenous injections of dextrose.

Hypoproteinaenua gives nise to the following symptoms: loss of weight,
dryness of the skin and tongue, subcutaneous oedema. It is treated with
plasma and 1njections of ammo-actds combined with glucose and plasma.

Supervision of the general condition and administration of vitamins is
essential

The 1nhalants causing the attack should be elinunated.

Abstraction of 400— 500 ml. of blood is useful in some cases of asthma
with cardiac complications or hypertension

PREVENTIVE TREATMENT

When one or both parents are allergic, the children should be closely
observed with a view to detecting possible symptoms of allergy, such as
cyclic vomiting; vomiting and diarrhoea following the ingestion of
certain foods; urticana and infantile eczema.

During pregnancy women should be warned not to eat excessive
quantities of food or foods known to be hughly allergenic, as sensitization
of the foetus has been shown to occur via the placenta.

Marriages of allergic individuals are not advisable and if they marry,
they should avord having chldren, as heredity has been shown to play a
decisive part 1n allergic conditions,

It is essential to start treatment as early as possible, as soon as the
first symptoms of asthmatic crisis have been detected The patients
should be shown how to give themselves injections of adrenaline, as
waiting for the physictan may frequently convert an ordimary asthma
attack into a status asthmaticus.

Patients who have given themselves many injections of adrenalin or
taken ephednin, should be placed on a high carbohydrate diet or given
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glucose solutions, as these drugs result in the decrease or disappearance
of the hepatic glycogen. This treatment wall protect the liver. To-day it
is known that the serum proteins (and therefore the globulin, to which
the antibodies adhere) are produced by the liver. Many authors believe
that antibodies are produced only by the hepatic parenchym.

General hygiene: sest, no violent exercise or massage in severe cases.
No copious meals, especially no heavy suppers.

Fried food, fats, underdone foods should be avoided No spices.

Methods of desensitization may be specific or non-specific The former
is passive, when the responsible allergens are avoided or eliminated;
active, when the tolerance of the patient for these allergens 15 increased;
this may be done orally or by mjections

Preparation of a trial diet should be based on (1) the omission of foods
to which the patient has shown intolerance, data obtained by question-
ing the patient regarding his diet, (2) the ehmination of foods giving
positive intradermal tests, and (3) the omusston of foods known to be
barmful to the patient in view of his organic conditton This trial diet
should be accompanied by dietetic cooking, 1 e. the manner in which to
prepare the foods, which varies from one patient to another, depending
on the condition of the liver, stomach, intestine, kidneys, etc., should be
accurately explained.

As this dret is to be followed for only a short time, there 1s o need to
be concerned with balancing 1t.

When this basal diet results 1n the disappearance of the status asthma-
ticus, foods are added to it one by one, beginning with the least aller-
8enic foods and continuing to omut foods causmg intolerance and other
Teactions stated by the patient, each food being given for four days,
while the patient is observed to detect the appearance of any symptoms
of asthma, By this method a diet is prepared, which must be balanced
from the point of view of carbohydrates, fats and proteins as well as
from that of salts and vitamns, as it will have to be taken over & pro-
Tonged period, By a diet of this type the foods that actually cause the
asthma may be determuned.

When designing a diet and eliminating certain foods, not only should
the food or foods to be omitted be accurately defined, but the way in
Which to avord these foods should be carefully C“_Pla.ined' This may be

—rrret ha amittad

bisemts, ete. Thus we will not run the nsk that the patient will eat
the prohibited food out of g and therefore one should proceed
likewise with any other food.

19



290 MORETTI

We believe that diets should be designed in this way. We believe standard
diets to be useless.

Whenever a food is allergenic and also essential, we aim at oral
desensitization by progressively increasing doses of the food, thus at-
tempting to increase tolerance for the latter. This method frequently fails.

In addition, the patient is advised to avoid inhalants which he obvious-
1y cannot tolerate or for which he has positive tests as well as those
known to be highly allergenic. Contact with animals such as dogs, cats,
horses and with feathers, wool, carpets made of cowhide and lambskin,
etc. should be avoided. Here, as in the trial diet, once all mhalants have
been eliminated, we request the patient to get into contact with them one
by one, when his position or occupation compels him to do so and the
result is observed.

Methods to avoid house dust. sweeping with a moist broom or rag
Careful datly cleaning of the patient’s bedroom, the floor, furniture, efc.
Avoid carpets, pictures, curtains, many pieces of furniture in the bed-
room. The patient 1s requested to undress in another room. Once a week
the furmiture 1s taken out, taken apart and carefully cleaned.

Septic foci: any septic focus, whether tonsillar, dental, sinusal, appen-
dicular, vesicular, etc. should be removed.

Non-specific desensitization: Complicated cases of asthma, with a
yellowsh sputum, 1n whuch a bacterial allergy is probably involved, are
moculated with stock vaccmnes of the Delbet broth type, the imitial dose
being 0.05 ml. thrice weekly, which quantity is mcreased with each
anjection up to a dose of 1 ml. Autovaccines.

Attention should be drawn to the fact that a recurrence of the attacks
caused by the first injections 15 evidence of the effectiveness of the
vaccine.

0.50 g. of Armour or Whitte’s peptone are gtven orally one-half—one
hour before meals. Daily doses of 0.1—0 3 ml. of a 50 per cent solution are
administered intradermally for 15—20days, Doses of a 5 per cent solution,
increasing progressively from one-half to 5 ml., are injected intravenously
at mtervals of 2—3 days. Doses of a 7.5 per cent solution, increasing
progressively from one-half to 10 ml., are njected intramuscularly at
intervals of 2—3 days.

Autohaemotherapy consists 1n the injection of doses increasing pro-
gressively from 5 to 10 ml., every 48 hours. A 10 per cent solution, made
up of equal parts of ordmary syrup and water, of sodium hyposulphite
is admimstered orally in doses of 2—4 g. daily. Two g. dally or every
48 hours of a 20 per cent aq lution are mjected intr ly.

Doses of 1 g. of i phite are injected intr larly
(10 ml. of 2 10 per cent soluuon)

Methods acting on the product of the allergic reaction: the union of
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the allergen with the reagin (antigen-antibody reaction) results in the
1 ion of a hi: in-like sut t or released sub-
stance, which is the agent ultimately responsible for the allergic reaction
in the organ of shock, the bronchi in this case.

There are three methods of acting: by increasing histamin tolerance,
by administermg the inactivating enzyme, i.e. lustaminase, or by giving
synthetic antthistaminics.

Histamin* as a rule acid histamin phosphate, diluted in a physiologic
salme solution until the intradermal swelling due to 0.02 ml. produces no
reaction or only a minimum reaction, 1s used. Of this dilution, doses
progressively increasmg by 0,02 ml with each injection, are mjected for
an average period of one day until 1 ml. has been administered. When
o appreciable therapeutic results have been obtaned, a less strong
dilution is used, the intradermal test being constantly made at the be-
gining of each serjes. To avoid possible constitutional reactions, we
recommend the following method: induce an intradermal swelling prior
to cach dose, wait 10 muinutes, and when 1t 1s equal 1n size or shghtly
larger than the previous swelling, the rest of the dose 15 mjected sub-
cutaneously; when it is very marked, the rest 1s not mjected and the
dose is repeated with the next injection, mnvariably with the same pre-
caution,

We apply this dard to all d jzations and thus have been
able to avoid constitutional reactions, which we have never observed
during the 10 years in which we have been engaged mn this specialism.

We always insist that the physician should prepare the dilutions from
a given hi in and that 1 dose’ pr should
1ot be used,

Histaminase 15 an enzyme destroying histamun, present m the organ-
,‘Sm, especially in the ntestine, liver and kidneys. It may be gwen
orally or int ly for a considerable period without any, or only
moderate, results being obtained .

We employ a personal method, conssting in the 1onization of hista-
minase We had our most extensive experience 1 lesions of ‘the skn,
in wich we obtained considerable results, Papers on this subject have
been published in the Apnil 1945—141 and November 1945—~149
numbers of ‘El Dia Medico Uruguayo’. 3

The following method was used: the positive pole, moistened with
Water, was placed on the posterior part of the thorax and the negative
pole, with the 1 g. per 500 solution of histaminase, on the anterior part
of the thorax, with a mlliamperage ranging from 1 to 3, during half an

our. The usual jonization apparatus was emplOYe.d- .

We are collecting data for future publication, bu'.‘wnhout fear of being
Mistaken we can state that it is a useful and effective method. We were
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able to control asthmatic attacks by ionization for half an hour in various
cases.

Symptomatic medical treatment with adrenalin, ephedrin and amino-
phyliin has been descnbed prevmusly

Benzedrine, a rug stimulating the function of the
bra, is adm:mstered orally after breakfast in doses of 10—20 mgm.

Calcium chloride is a substance widely used in ailergic conditions,
though not on a very scientific basis, as it has never been possible to
obtain conclusive evidence of a decrease of the blood calcium in allergic
subjects. It may be given orally, intramuscularly or intravenously and
we shall not enter into a discussion of the correct dosage, as it is gener-
ally known.

Todides increase the fluidity of the sputum. They also have an effect on
fungi. The dosage of potassium fodide is 3~4 spoonfuls of a 6 per cent
solution daily.

Aspirin: prior to admini: ion, an ination should be made to
determine whether the subject is not allergic to the drug; it is admunis-
tered 1n doses of 1 g, 3 g being given daily.

Hormone preparations: thyroid and ovary. They are used in cases in
which they have been found to be involved.

Vitamins: especially vitamins D and c.

Physical therapy: ultraviolet irradiation, dathermy, x-ray therapy.

IN CHILDREN
To suppress attacks on the apf of the first symp
1) Put the child to bed.
2) Administer ephedrine tablets or a preparau on composed as follows:
Codeine sulphate ..... 025¢g.

Ephedrin sulphate . . 0.40 g.
Glycerin ... ... 2 drops
Syrup of cherry 4s. .. !20 mi.

A teaspoonful every 4 hours in children aged 3 or over; the dose is
adjusted to age in younger children, 0.25 g, of syrup of ipecac may be
added to the above preparation.

3) Nose-drops consisting of a slightly vasoconstrictive substance
(ephedrin or neosinephrine), the child being placed in a dorsal or
lateral position, with the head lowered,

4) Heated inhalations. Not to be used in summer-time or when they
are unpleasant to the child.

5) Aminophylin in the form of supposnones 0025-0.050 g. in
3-year-old children. If the child is to0 the itories
must not contain cocoa butter. Small quantities of barbuumtes may be
added to the suppositories.
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6) Adrenalin by aerosol in concentrations of 1 : 1000 or 1 : 100,
depending on the age of the child.

7) Injections of adrenahn if everything else fails
Attention should be drawn to two very rmportant things: (I) the
injection should not be postponed for too long a period, to prevent the
crisis from being established in a permanent form, and (2) an mcorrect
dosage should be avoided; it is advisable to admimster the smallest
possible doses of adrenalin to ensure an antispasmodic effect and to
prevent side-effects (nerve ycardia, tremor, etc.). A [ - 1000
aqueous solution of adrenalin 1s employed.

Status asthmaticus, hydration Intravenous injections of 0.0006 g. of
aminophyllin per kg. body weight.

Oxygen tent; first make sure that the chld does not suffer from
claustrophobia.
Administration of antihistaminics is not advisable in status asthma-
ticus, as they ‘dry up® the bronchual secretions,

The failure of treatment with adrenaline in status asthmaticus is due
to the fact that it has a bronchodilative action; 1t does not remove the
obstruction of the bronchi by secretions. These cases should be treated
with syrup of ipecac, $—1 teaspoonful being given every hour to ind‘uce
vomiting and, in addition, teptd water, which also promotes vomiting,
the asthma being relieved by (1) reflex coughing; (2) ciliary action, and
(3) waves of movement, a type of peristaltic. The cough acts upon the
upper portion of the respiratory tract, the ciliary action at a lower level,
on the finer bronchi, and the peristaltic evacuates the respiratory tract.

ACTH and cortisone.

Two teaspoonfuls of ether 1 30—60 g of oil, per rectum. Also,
potasstum iodide, belladonna, lobelia and stramonum




MOLD ALLERGY*

by
HOMER E. PRINCE

Airborne molds are now accepted as a common cause of respiratory
allergy. The ordinary aitborne mold population arises from sources in
outside environments such as soil, decaying vegetation, etc. Special
environments on the other hand such as damp cellars, luggage, fruits
and even upholstered furmture can be definite sources of mold contact
1n particular instances.

Two methods are available for identification of airborne mold spores.
The first or the pollen slide method is rapid and gives data comparable to
pollen counts, However, molds of only a few genera including Hormo-
dendrum, Alternaria, Fusarium, Helminthosporium and Spondylocla-
dium, and occasionally smuts and rusts can be appreciated by the slide
method. The culture plate method which employs some form of selective
media for the growth of molds 1s more surtable for the identification
of a much wider variety of molds Exposures can be made for short
periods depending on anticipated incidence; I have ordinarily employed
the two-minute exposure time. With the cooperation of a trained myco-
logsst, all culturable molds can be determined even to species identifi-
cation by the culture plate methods, Certain molds, particularly of the
Basidiomycetes group, which group includes the smuts and rusts, cannot
ordinarily be appreciated even by this method.

In general, molds are distributed throughout the entire United States.
In the southern arcas molds present perenmal problems while in the
north, counts are much lower through the winter months. In general,
species of the Dematiaceae, particularly Alternaria and Hormodendrum,
make up the greater percentage of molds found in ordinary survey
studies in most areas. This is particularly true in the central and southen
areas. West of the Rocky Mountains Alternaria and Hormodendrum are
of somewhat less importance than in other areas. In special environ-
ments plate identification is often necessary to appreciate the true mold
picture.

* The subject of mold allergy 55 quite broad and now embodics a sizeable number of articles
in the medical Iterature. It 15 not possible for me to undertake any references to previously
published articles on mold allergy in this abstract. Furthermore, 1t 18 with considerable
humility that ¥ atiempt to wnite such a brief and incomplete article on mold allergy for 2
meeung in Holland where so much of the pioneer work on molds has been done by the

late Dr. STORM VAN LEruwen and his confreres, including Dr. VAN per Werer and the
late Dr KRemer
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The following list represents the author's selection of molds for ordinar:
testing and treatment. This selection is based on survey findings over
period of several years:

PHYCOMYCETES FUNGI IMPERFECTI (Ctd.)
Rhizopus nigricans Moniliaceae (Ctd))
Mucor racemosus Momlta sitophila

FUNGI IMPERFECTI Mycogone nigra
Dematiaceae Paecilomyces vartoti

Alternaria tenuis Penicillium
Curvulara spicifera atramentosum
Spondylocladium sp. biforme
Helminthosporium interseminatum  carmino-viol
Hormodendrum cladosporioides intricatum
Stemphylium botryosum luteum
Nigrospora sphaerica notatum
Pullularia pullulans Trichoderma virde
Moniliaceae - Sphaerioidacae
Aspergillus Phoma herbarum
fumigatus Tuberculariaceae
flavus Fusarium vasipfectum
glaucus ASCOMYCETES
mdulans Saccharomycetaceae
niger Saccharomyces cerevisiae
sydowi Torulaceae
terreus Rhodotorula sp
Botrytis cinerea Chaetomiaceae
Gliocladitm fimbriatum Chaetomium sp.

Itssto be noted particularly that in this list molds are arranged according
to their botanical classification. 3

Mold extracts may be prepased by the allergist for his own use 1f he so
desires, The simplest method for practical preparation of extracts f(zr
local environments is to expose the petri dish charged with Sabouraud's
Medium for fifteen minutes and i at room f After
the molds reach maturtty, which frequently requires thr?e or fqm' weeks,
the petri dish may be filled with an appropriate gxtracuor; ﬁu; s;ch as
i{?pfs‘"'s.“ef 45?1“9‘0'_’ :’il’lld ) !hc extAranct‘l_gn:#cilmed ou}_ Aor. 2 o‘ufs.
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reach matunity they may be removed, dried, then extracted on a weight
volume ratio in the usual manner. More recently type 33 mold extracts
developed by The Association of Allergists for Mycological Investiga-
tions, Inc., have been made available commercially by the Hollister-
Stier Laboratories. These extracts are very potent and possess great
specificity with 2 mimmum of nonspecific irritating qualities.

Testing with mold extracts is ordinarily carried out in much the same
manner as other inhalant substances such as pollens are tested. Scratch
tests with the type 33 molds are essential as a preliminary step; negative
reactions may be confirmed with 1 : 1000 intradermally, Positive reac-
tions by scratch tests should be followed with higher dilutions intra-
dermally, often up to 1 : 100.000.

Positive mold reactions are significant if they are obtained by the
scratch technique, if they are obtained 1n high dilution by intradermal
testing, and if they are confined to botancally related molds. Systemic
reactions following intradermal tests and finally beneficial results with
t h the signfi of mold reactions.
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P. J. VAN DER WEREF
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Jn Utrecht the counts for one year were 6345 cultivable moldspores. Duration of

exposure § ho

Many fungus colonies in the first stage growing as Mycela sterilia were four'ld
to be Fusarum species when a correct cultivation techmque was used: acid

PRINCE

TABLE I

urs a month.
Bemstein & Feinberg method:

Cladosporium . 34 %
Fusanum . 6 %
Botrytis . 31 %
Pullutana . 25 Y%
Penscillium . 306 %
Yeasts ... 21,0 7
Mucor . . 20 %
Alternaria .. 04 %
Myceha stenlia 03 %
Trichoderma . 0,27%
Aleunsma .. 0,25 %
Other Fungy:

33 colomes of 13 genera
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No conpection with weather or seasonal influences could be demonstrated
regarding 2 of the dommant groups: yeasts and Penucillia

But the occurrence of the air-borne spores of a group of 4 dominant genera:
viz. Cladosporium (Hormodendron), Fusarim, Botrytis and Pullularia 1s remark-
able, showing charactenistic peaks during summer and autumn (fig 1 and 2)

As can be demonstrated this fact largely depends on the temperature and
relative hurmidity of the atmosphere outdoors

The highest peaks are mainly observed when the average daily temperature is
10° C. and over and the average humudity 1s 75—100 per cent.

Duning that period there 1s an mcrease 1n the frequency and ntensity of acute
attacks of asthma some patients being subject to attacks during that time only,
others being Lable to particularly severe attacks durning this period, but showing
mmor disturbances throughout the rest of the year, These patients showed a
specific mold aflergy, comciding with their seasonal periods of allergic mani-
festations of the respiratory tract Inclosing I wish to say to those amongst you
who have a special interest in this field, that the Mold Culture Centre (Centraal
RBureau voor Schtmmelcultures) Head: Prof Johanna Westerdijk, & her associates
a0.Dr. G.A de Vnes, Javalaan, Baarn, Holland, will gtve any mformation and
supply any wanted mold culture, for comparison etc.

THE RELATION OF PARTICLE SIZE TO THE ALLERGIC
REACTION OF THE BRONCHI
by
K. MAUNSELL

Inhaled particles larger than 100 microns in diameter are caught by the vibrissae
and expelled. Particles of 2 diameter of 100 to 10 mucrons will be deposited 1 the
nasal fossa, pharynx and trachea. Into this category fall alf poliens and larger
spores and clumps of spores and medium sized dust particles to which bacteria
may be attached. Paricles of 2 diameter of 10 to 3 mucrons will be deposited
mainly m the bronchi and bronchioles. In this range are inciuded smaller spores,
such as Penictlium and Cladosporium, and smaller dust particles. Once inhaled,
these particles cannot be exhaled, because deposition takes place They are re-
moved by crhiary action and ultimately swallowed or expelled by sneezing and
coughing. Whilst they are travelling on the conveyor belt to the nasopharynx,
the fully water-soluble allergens are dissolved and ean react locally with the mucous
membrane of the upper and lower respiratory tract. Only particles less than 3
mucrons in dameter, such as bacteria and fine coal dust, reach the alveol and
are exhaled tn varying degrees or eluninated by phagocytosis.

Refevences

Daviss, C. N (1945, Brit J Indust Med. 6,245 — I4 9, §20.

MavssziL, K. (1959), Proceed. R.S.M Section Laryngol 43, 9.



TREATMENT OF ASTHMATIC PATIENTS
DURING OPERATIONS

by
W. J. QUARLES VAN UFFORD

There are various sides to the surgical treatment of patients with bron-
chial asthma.

1. There is a favourable side: ether is a favourite drug in the treatment
of severe cases of status asthmaticus, which fail to respond to any other
form of therapy; the antibacterial agents administered frequently have
a favourable effect on the existing bronchitis; the operation may be
regarded as a stress, which may have a favourable action.

IL There is an unfavourable side: P of hypersensiti to
procaine, etc., (treatment of headache with aspirin); admimstration of
opiates to relieve paimn; increased bronchitis due to singing; cou
reflexes, especially those due to the temporary limitation of respiration;
postoperative aggravation of the symptoms of asthma (attributable to
a lowered general resistance, impaired ventilation of the lung (possibly
d with t 1s), inistration of drugs, change from rest
to motion, change from surroundings free of dust to surroundings con-
taining large quantities of dust after discharge from the hospital).

In view of the adverse action on the recovery from the effects of
operation, prevention of attacks of asthma, bronchutis, etc. is indicated
i these cases. This wnplies pre-operatwe treatment of possible un-
favourable reactions, which may be expected to occur.

Often the two methods of treatment coincide 1n part:

phenergan is fi ly used in pr dication in modern anaesthesia;
phenergan may often be used effectively to treat insomnia due to pain
or even to relieve pamn, One ml. 1s administered initially in these cases
and, if need be, another ml. 15 given one week later.

Administration of blood and fluid by mntravenous drip enables us 10
give hyllm and, if y, some procaine throughout the
entire day.

Antibacterial treatment often is very useful, not only to prevent in-
fections in the operative field, but also to avoid possible exacerbations
of the bronchitis. Treatment is preferably started shortly prior to
operation.

In addition, the patient is given pre-operative treatment in an attempt
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to climinate the symptoras of bronchixis and asthma, postoperative
treatment consisting in istration of ants (twice a day
4 hour of treatment with steam frequently aﬁords copstderable relief)
to keep the chest as ‘loose” as possible, administration of anti-asthmatic
drugs in the form of suppositortes, if necessary, and administration of
ammophyllin (combined with procaine, if need be) by intravenous drip.

Personally, I was much impressed by the treatment of surgical patients
with breathing (and other) exercises in the Physiotherapentic Depart-
ment of the Brompton Hospital, as this treatment also increases venti-
lation. This method has not yet been generally adopted in the Nether-
lands This must be estimated very important.

Accordingly the following scheme of treatment 1s mdicated:

a) avoid any unnecessary drugs (e.g. aspirin};

b) substitute phenergan for morphine, etc ;

A to prevent possible allergxc reactions to drugs, administer powerful
antthistaminics when giving premedication (also administer these
anti during antib: ial treatment);

d) prevent and, 1f necessary, rapidly treat symptoms of bronchutis.
1) increase ventilation,

2) antibacterial therapy,
3) admumistration of expectorants, etc.

¢) prevention of asthma by medical treatment often is much easfer
than the suppression of attacks. Therefore some aminophyllin
(possibly included n the intravenous drip) should be given during
the first days

/) to increase the breathing after the operation, wnhalation therapy
with 5 per cent carbon dioxide with oxygen, may be useful during
the first 24— 28 hours, several tunes a day.

This method of treatment was effectively used to prevent the appearance
of symptoms before, during and after operation in aimost all cases.



HOSPITALIZATION OF ASTHMATIC PATIENTS
by
W. J. QUARLES VAN UFFORD

Treatment of asthma has a twofold object:

1. suppression of the current attack;

II prevention of further attacks.

A patient with bronchial asthma may be hospitalized for:

a status asthmaticus.

b) achronic bronchial asthma, in which a detailed clinical examination
15 advisable m view of the accessory symptoms.

) a chrome bronchial asthma, 1 which the attacks of dyspnoca follow
one another 1n rapid successton.

d) examination to determune the degree of disablement.

€) tests for certamn allergic factors (district, house atlergens, diet tests,
psychological and social examination).

The attacks can usually be controlled by rest, the change of
surroundings, administration of acTH, euphyllin, adrenalin, etc. in
that case the first object will have been attained.

The exammation will also lead to conclusions regarding a possible
cardrac therapy, treatment of focal infections revealed by examination, etc.

The time will come, however, when the doors of the hospital are
opened wide agamn and the patient can return home or go to another
chimate or a convalescent home. This 15 the time when those who have
only had eyes for the successful suppression of the attacks or the results
of the examination meot with a great disappointment: outside the hospi-
tal, at the station, 1n the motor-car, during the first night at home or even
later the symptoms often recur in the most severe form, 1f they have not
‘been aggravated, which frequently results 1n another hospitalization and
great disappointment to the patient.

Therefore we personally use the following method:

1f necessary, the social worker employed n my practice tries to estab-
lish contact with the patient and his family during the period of hospi-
talization to attempt to remove possible difficulties.

Secondly, when leaving, the fact is stressed to the patient and hi¢
family that hospitalization dpes ne* -~=1 *t~t st ==et £7or o paodiinn
will also persist after he has left, » v
information regarding the naturc | to :
appointment and therefore possible reactions will be less severe.

Thirdly, the factors that will be 2 danger to the patient after his
discharge should be determined as soon as possible after hospilalm(ion:
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a) hypersensitiveness to house dust;

b} other environmental allergens (fungi, factory dust, animals, etc.);

¢) dietetic errors (particularly liable to occur when the patient is in
very good health);

d) the change from more rest to more exercise.

Therefore treatment during the period of hospitalization is not only
medical and generally roborant, but also consists 1n:

a) rapid desensitization by the house and occupational allergens, as a
prelimmary to the prolonged treatment at home In some cases we start
with a scheme of mjection, tn which injections are given every 4~—S5 hours
on the first day, every 6 hours on the second, every 8 hours on the third,
every 12 hours on the fourth and then once daily, the intervals between
the injections being gradually prolonged.

b) vigorous breathing exercises and kimesitherapy.

In addition, we try to accustom the patient to his own surroundings as
smoothly as possible; patients never return home directly from their beds.
We almost always observe a scheme of mobilization, in which the patient
is allowed up in the ward for about two days, then 1s allowed to walk in
the corridors, then allowed out of doors for 2 moment, then allowed to
walk out of doors, then allowed longer walks out of doors and then
allowed to visit his home: he has tea at home, rests at home for a mo-
ment, has a meal at home (often a2 more or less severe sense of constric-
tion or dyspnoea occurs the first time and also the next evening and nighty,
. FUPARSRY M G S §

quantities ot dust wiil cause dislurbances, so that auring the firgy verky
we give the patient additional treatment at home with aminosiotin
pecially supp 1es) and antihi inics In some cases the prviery
returps for some time to be given a gradually decreasing aerps. o »—;;
ment with alendrin and theophyllin. s
We also use thus scheme of adjustment after a period of &
following high altstude and other methods of treatment,
PR R g

- 4L mntiant alen ae frammantle dicnnma
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the mountawms, followed by medical treatment during gz,
transition £ treatment off

b i eatment of 3,
We .beheve tha} this scheme of tr ered cong; deratle Py
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A CRITICAL VIEW OF THE TREATMENT OF
BRONCHIAL ASTHMA

by
VLADIMIR SPUZIG, VONISLAV DANILOVIG AND SLOBODAN VUKOBRATOVIC

On the basis of twenty years experience of treating nearly 6000 cases of
asthma, we have noticed what has already been pointed out by some
others, that while 1n some cases we are able to interrupt the asthmatic
attacks, in other instances our results are uncertain in spite of our
therapeutic measures. This is in accordance with the fact that asthma is
not a definite disease, but a syndrome provoked by various causes
(Bezangon, ! Pasteur-Vallery-Radot, 2 Frugoni?® etc.), and that even
the reaction, the asthmatic attack, is composed of several elements
(bronchospasm, oedema, hypersecretion) combined in a very different
way in each particular case. Consequently this condition is but the
tesult of various etiologic factors.

Asthma is most frequently a disease of allergic character, the resulls
of antigen-antibody reaction, although it can be non-allergic in character.
However these two mechanisms are very often combed or substituted.

L. ALLERGIC ASTHMA

According to the majority of writers (Frugoni ¢ 44.5 per cent, Castex®
64.9 per cent, Duchaine ¢ 100 per cent) allergic asthma is of most frequent
occurence, In its mechanism, which is generally very complex, one can
distinguish three phases: sensitization, production of the shock tissue,
and the onset of the attack. Each of these phases depends on a great
number of factors. The quantity of the allergens, the contributary and
!oca]mn g factors, as well as the constitution of the organismare of special
importance, For the determinatton of the shock tissue and the declension
of the attacks of already sensitive patients some other factors are also of
great importance: the place and method of the penetration of the aller-
gens nto the system, the injury of the tissue, the condition of the shock
tissue, and different external causes (sudden metereological changes
lesion of ‘the mucous membrane of the bronchial tube by an infective
agent or intoxication) and other factors. Because of a different patho-
genesis in particular cases, it is important to determine the role of each
of these factors before the necessary treatment is undertaken.

@) The quantity of allergens, ie. constant exposure to allergens,
as is well-known, is of great importance in the sensitization of the
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organism and in the onset of asthma. The purpose of many methods of
treating asthma is to influence this factor,

1) The eimination of harmful allergens (dust, fog, drugs).

2) The reduction of harmful allergens (improvement of housing con-
ditions and workshops, and the sanitary improvement of the environ-
ment etc.). The isolation of the patients from a harmful environment
(by change of environment, change of profession etc.), If we wish to
obtain Jasting results it is necessary to apply all these methods for a
long time, which is not always easy. These methods usually give favour-
able results, but in the case of a definite predispostition the results are
Iess favourable, since the patient 15 quickly sensitive to the allergens of
2 new environment.

b)Y The contributary factors, which, by injuring the mucous membranes
of the bronchual tubes, facilitate the penetration of allergens, and,
consequently, sensitization, are very important in the onset of an attack

2 2 Pt - PR RS

to allergy. The elimmation of such factors plays an important role in
the treatment of asthma. In that sense the following measures should
be applied: the improvement of the sanitary condittons of workshops
and houses, change of profession, appropriate climatic treatment etc,

¢©) The importance of Jocalizing factors upon which depends the local-
ization of the allergic reaction, has been pomnted out in many experimen-
tal works by Vaubel, Gudzent, Halpern, 7 Spui¢, ® as well as in the clini~
cal observations of Bezangon, * Frugom,® Danielopolu, * and Jac-
quelin 2* The localizing factors are as follows. the way of the penetration
of the allergen, and all other factors which may jure the mucous mem-
brape of the bronchial tubes (infection, gas, etc.) and cause bronchitis.,
We use different methods for the relief and recovery of the shock tissue,
antibiotics, autovaccines, climatic treatment, change of profession etc,

d) The immediate determming factors (presence of allergen, cold,
sudden changes of temperature, various irritative gases, railway engine
smoke) are of great importance in the onset of an attack, These factors
which are often both contributary and localizing, are often favourably
influenced by improvement of hygiene, cimatic therapy, change of
profession, change of localtty, etc.

¢€) Constitution is of prime importance in asthma The factors which
influence the ‘terrain’ are numerous and of first importance: heredity
(Bray) 2* the di of the neuro-vegetative and endocrine system
(Maraiion), 4 lowered inborn resistance of certain tissues (Dyuri&ié) 13
{(Parrot) ¥* (Frugoni), V7 and the disturbance of the metabolism of the
2
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histamine. It is uncertain whether the terrain is actually formed during
the evolution of the disease. Coope *® believes that the terramn undergoes
changes in the course of Iife, and that it is strengthened or weakened.
The treatment of the disturbance of the neuro-vegetative and endocrine
systems, and climatic and balneologic treatment have a considerable
influence on asthmatic patients. Since many factors in combination are
involved in the determunation of asthmatic attacks, the treatment of
asthma cannot be simple or schematic,

THE VALUE OF VARIOUS METHODS OF TREATING ALLERGIC ASTHMA
In the treatment of allergic asthma the following factors are of great
importance: the elimnation of the harmful allergen, specific desensitiza-
tion, and the elimnation of contributary and localizing factors.

The elimination of harmful allergens and the isolation of the patients from
a harmful environment

In some rare instances of allergic asthma, where sensitization to one
allergen only 1s present (horses, cats, flour, ipecacuanha), after the
elimnation of the corresponding allergen the asthmatic attacks stop-
After prolonged non-exposure to the harmful allergen, the cessation of
the attacks can be permanent. Later, unfortunately, due to the individual
constitution, the body may be sensitized to some other allergens, and
the attacks may reappear More frequently where there is sensitrzation
to a great number of allergens, this method is difficult to apply and the
results are less satisfactory. When the patient is sensitized to @ greater
number of allergens and there is no possiblity of the elimination of all
these allergens, similar satisfactory results can often be obtained by
removing the patient from a harmful environment (by change of resi-
dence, profession, region etc.).

Eliminatory diets, improvement in sanitary conditions, climatic
treatment, children’s homes, change of profession etc. have such an
effect. In general, all these methods are satisfactory due to their Tack of
t}xe corresponding allergen. The prolonged absence of an allergic reac*
tion leads to the relief and eventually to the healing of the shock tissue-
This method of treatment is the most simple, and usually gives rapid and
sallsf{ictory results, which, unfortunately, are not often lasting or perma-
nent if the remaiming harmful factors are not treated at the same time.

Spectfic desensitization

The specific desensitization by which one can attain the state in which
the orgamism shows no reaction in the presence of the corresponding
al!:rgcn is of great importance in the cases in which it is impossible t0
climmate the harmful allergen. This is one of the most reliable methods,
and actually 1t is the only method of treating allergic asthma.
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Out of 237 cases which were under our treatment and were followed
for two years or more (** 22! satisfactory results were obtamed in
48 9 per cent of the cases Similar satisfactory results were obtamed by
some other writers. For instance Bruun ?* has also obtamed satisfactory
results in 59.8 per cent of the cases of asthma which he followed for a
period of from 3 to 5 years. The satisfactory results which are usually
obtained by means of specific desensitization are often temporary
{1—3 years), and seldom of long duration or permanent. Much better
results can be obtained when desensitization is prolonged or repeated
According to our experience the success of specific desensitization
depends on the following factors - the treatment should be begun as early
as possible, in the early stages of asthmay it should be carried out without
mterruption for a sufficiently long period, and inrespect of all the allergen
to which hypersensttization exists; at the beginning of the treatment the
pattent should, at least for a certain time, be 1solated from the harmful
environment. At the same time any bronchutis which may factlitate the
penetration of the allergen mto the organism should be treated. Better
results can be obtained from specific desensitization in cases where, there
1s hypersensitization to one, or to a lynited number of allergens.

The mechanism of the actron of specific desensitization has not yet
been fully explained Most writers consider that specific desensttization
1ncreases the quantity of the antibodies, whilst Pasteur-Vallery Radot 2
believes that only a temporary accomodation to the harmful allergen
can be obtamed by tiis method,

The rush desensitization is more quickly effective, but 1s frequently
followed by untoward reactions.

The elimmation of contributary factors
The elmnation or reduction of contributary factors (hurmudity, dust,
smoke, factory gases etc.) generally has a favourable effect on the
brouchral mucous membrane, and thus diminisbes the possibility of the
penetration of allergens to the sensitized tissues

The contributary factors can be modified by @ number of methods:
improvement of hygrenic conditions in workshops, houses and lucatmns
change of profe climatic tr for
asthm:mc people etc as well as by the appllc,xtwn of anubmncs

£l Lot feftnmn A am
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antibiotics, Therr significance has been more strongly emphasized in
recent times

The mode of action of antibioticsisa scomplex, asis thatol‘ the bacteria
on which the antibioties act. The antik [ Ilin, ter
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aureomycine) through their effect on bacteria, reduce or eliminate the
harmful antigen in cases where sensitization to bacteria exists, while in
other cases they act on bacteria which are contributary or localizing
factors. In 550 cases of asthma which were treated with antibiotics,
favourable results were obtained in the majority of cases. Especially good
results were obtained in asthmatic children (79 per cent), 2* while the
results obtained in adults where chronic changes of the bronchial tubes
still exasted were found to be less satisfactory (65 per cent). % In accord-
ance with the results of Findensein 28 we have obtained better results in
cases 1n which aerosol treatment was applied. According to our expe-
rience, as has been stated by Pasteur Vallery-Radot, 27 the best effect
of antibiotics was noticed when they were administered during Spring
or Autumn, when bronchitis occurs most frequently. Unfortunately
the favourable effect of antibiotics is usually of short duration, and lasts
only while they are admirustered, or for some months after the dise
continuance of the treatment. As the favourable effect of antibiotics
is of short duration they should be used at the first onset of the infection
of the respiratory organs, and 1n all early cases of asthma. The treatment
with antibiotics should be rep d, and, if y, combined with
other methods of treatment ¢.g. autovacein. Thus we succeeded in prevent-
ing the onset of asthma for many years in some cases, However this
means that they usually constitute only a supplementary treatment.

The elimination of localizng factors
The elimination or reduction of localizing factors which are often the
same as contributary factors, but of much greater intensity, can reduce
the sensitivity and can sometimes lead to the recovery of the shock
tissue. Many of the above-mentioned methods of treatment may lead
10 these results: sanitation, climatic treatment, vaccines, antibiotics, etc.
a) Samtation is of great importance in solving this problem. The
experience accumulated during our studies of allergic patients who
were working in various factories (silk, ** stuff, 2 asbestos, * glass, o
tobacco, rubber and leather 3* etc)) shows that humidity and sudden
changes of temperature have a decided effect on the onset of asthma,
and that the elimination of these factors contributes to the disappea-
rance of asthma. This is best illustrated by the fact that all the women
workers in one spinning mill, who often fell ill with bronchitis and
asthma while working in premises with 2 high temperature and 2 high
humidity, had no more attacks as soon as they left these premises,
although the causal silk allergen was present in abundance. We have
also blished that sanitati ion, 32 and the construction
of dams against floods) ¥ have a very favourable effect on the reduction
of asthmatic cases in these regions,
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b) Climatic treatment (sea and altitude) have also a good effect on
the elimmation of harmful allergens, and on environmental factors,
such as fog, dust, humidity, winds etc. With the disappearance of allergic
reactions the shock tissue recovers, sometimes so well that later it does
not react by asthmatic attacks to the presence of the causal allergen,
Blaumoutter, 3 Pasteur Vallery-Radot, ** and Turban, % Spengler and
others have established the favourable effects of a high-altrtude climate,
which is confirmed by our experience. The high-altitude clumate has an
especially good effect if certain conditions are fulfilled: the localittes
must be protected from winds, fog, etc, The climate of the Dalmattan
coast has a simular favourable effect. In 653 cases of asthma in children 37
and in adults ¥ we obtamed especiaily satisfactory results in 75 per cent
of the cases treated on the Dalmatian coast. Unfortunately in most cases
this favourable result was not of long duration. The effect of the sea and a
high altitude climate is much more effective in early cases of asthma,
and when the chimatic treatment has lasted for a longer tme, at least
for some months.

¢) Balneologic treatment, in additton to the fact that it acts mn the
same way as chmatic treatment, by removing the allergen and relieving
the shock tissue, has a favourable and drrect effect on the effected tlssue
of the bronchial tubes, as has been established by Villaret,

Santenoise, © etc.

d) The effect of vaccines and autovaccines and many other treatments
of asthma, climotherapy, antibrotics efc. 1s complex In some cases the
autovaccme causes specific or non-specific desensttization, Further, by
its action on chronic changes of the bronchial tubes, as a stimulating
treatment, 1t decreases the effect of contributary and localizing
factors.

The satisfactory effect of vaccines and autovaccines has been stressed
by many writers (Haibe, 4 Harley, ©* BoZoviC. *3 while Diaz #* obtained
a favourable effect 1 63 per cent cases, we had only 48 per cent satis-
factory results in 380 cases of bronchial asthma which were treated with
autovaccines, But in most of these cases these favourable effects were of
short dusation, a few weeks or months, and rarely for a longer period—
two years or more—and total recovery was obtained only in a limited
number of cases. Since thus favourable reaction is often only temporary,
the ine should be repeated, especially 1 the autumn, as has
been already suggested by Pasteur Vallery-Radot and Blaumoutier. As
exclusive treatment with autovaccine is usually msufficrent, 1t is necessary
to combune it with other hods of treatment ibiotics etc.).

As one can see, all the above-mentioned methods of treating asthma
do not have a favourable effect in all cases. However, the favourable
effect 1s 1n most of these methods only temporary. Since these methods
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give satisfactory results in early cases, it is necessary to start the treat-
ment as soon as possible, and to apply it systematically by combining
the above-mentioned methods of treatment.

II. NON-ALLERGIC ASTHMA

This group includes alt cases of asthma which are not proved to be of
allergic nature. It is uncertain whether all cases of asthma belonging
to this group are caused by the same mechamsm, Dowall 4% has shown
that bronchospasm can be caused by various stimuli: irritation by gases
(CO,, SO, etc.), changes m p loi and the other blood
electrolytes, direct irritation by histanune or peptones, as well as by
reflectory or psychical sumuli Nevertheless the mechanism of an
asthmatic attack has not yet been precisely established. In non-allergic
asthma the important factors are: bronchospasm, oedema and hyper-
secretion of the mucous membrane of the bronchial tubes. In allergic
asthma, as we have seen, these changes ate determined by an antigen-
anttbody reaction, i.e. H-substances which result from this reaction.
According to Rack 4 H-sut have an effect in non-allergic
asthma also. Actually the action of H-substances is very complex and
insufficiently studied Some writers consider that H-substances have an
effect on the capillary permeability, smooth muscles, and bronchial
secretions 1n non-allergic asthma also. Dowall 47 has shown that with
the reduction of sodium n the cells, as occurs when there is insufficient
adrenal cortex, the smooth muscles become sensitive to histamin.
According to Stern * hustamn has an action mainly on the cells which
contain much diamunooxidae, which 1s later the recipient for histamin.
Parrot #* found that the serum of an asthmatic patient has a lowered
histammopexic power, 1e. it does not absorb the histamin which
reaches the blood. On the basis of the above-mentioned facts one could
suppose that the increase of histamin in the blood has a stimulating
action on the cells of the tissues which contain more diamonoxidac.
However, although all this points to the importance of H-substances,
the mode of their formation and action has not yet been definitely settled.
Besides, it 15 uncertain whether H-substances play a role in all cases of
non-allergic asthma, perhaps this kind of asthma is caused by some
other mechanism Accordmg to many writers (Danielopolu, ® Sante-
noise ™), in non-allergic as well as 1n allergic asthma the local distonies
of the neuro-vegetative system play an important part, while some
writers (Dowall, 2 Serafini %) consider that changes 1n the electrolytes
of the plasma play an mmportant part by their direct action on the
neuro-vegetative system and the smooth bronchral muscles. However,
the possibility cannot be excluded that even in these cascs the changes
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are caused by H-substances Accordingly it appears that there ought
to be no difference between allergic and non-allergic asthma.
In non-allergic asthma_the factors which have been mentioned in our

endrocrine systems and the resistance of the connective uissue are of
great importance. The contributary factors in non-allergic asthma in
general are the same as m allergic asthma, but here they play a different
role: instead of facilitating the penetration of allergens they allow the
harmful factors to act on the reacting shock tissues. The localizing
factors, with the resulting tissular lestons, will determune the tissue
which will react in the case of non-allergic asthma also,

In sptte of the fact that the causes and mechantsms which lead to an
attack of non-allergic asthma are different, and in view of the fact that
the reactton-—an asthmatic attack—is usually more or less the same in
all cases, it is possible to apply some common methods of treating
non-allergic asthma.

Metkhods of treating the symptoms of an asthmatic attack

In the cases where we are not able to explamn the causes of an asthmatic
attack, both In allergic and non-allergic asthma, we must use methods
which have an effect on the changes themselves which determine the
attack, i.e bronchospasm, ocdema and hypersecretion. Stnce the causes
whuch lead to an asthmatic attack are the expression of a local distontsm,
the sympat 1€ Or par lytic substances may be used
with success: adrenalin, aleudrin, ephredin, atropme etc. It is known that
these drugs are of great value, but only in interrupting an asthmatic
attack, and that therr immoderate use can cause an aggravation of the
condition.

Theophyllin and 1ts derivates have a very favourable effect on asthmatic
attacks, especrally when used with acrosole (Pasteur Vallery-Radot). 5

In 42 per cent cases we have obtamned satisfactory results with anti-
histarmne substances, % which prevent untoward manifestations caused
by histamin, however Frugoni % and Serafini have obtained 40-50 per
cent good results, and Pasteur Vallery-Radot 7 and his co-workers m
66 per cent of their cases.

In severe asthmatic attacks, satisfactory results can be obtained by
using hormones, acra and cortisone In accordance with the results of
Pasteur Vallery-Radot and hs co-workers, the result we have obtained
have proved to be satisfactory. In 55 cases of severe asthmatic attacks
treated with these hormones, n accordance with some other writers, we
obtajned favourable, but temporary, results in 83 per cent of the cases %
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"The method of action of AcTH and cortisone has not yet been established.
Quarles van Ufford considers that adrenalin cortex does not play an
important role in allergy, and that it acts only on one of the many
disturbances of the endocrine glands which exist in allergic conditions.

Non-specific desensitization

Experience has shown that some substances, such as pepton, serum,
milk, tut i Icium and sulphate, can have 2 favour-
able attack on asthma. The mode of their action in asthma is explained
by colordoclassical shock, and by a following refrectory period. However,
these substances are unreliable and not much used.

Pyrotherapy

A temperature artificially provoked by preparations of sulphur, vaccines
etc. can, in some cases, stop severe asthmatic attacks (Storm van
Leeuwen, ® Vuleti¢), 8

Physical treatment

Physical treatment (x-rays, ulirasone, ultraviolet rays, diathermy)
which most frequently acts like non-specific desensitization, does not
give definite results. x-ray treatment, from which Pasteur Vallery-Radot
and Blaumoutier 2 have obtained excellent results in 23 per cent of their
cases, and improvement 1n 41 per cent has been shown to be of less
value in our cases (36 per cent), &

Psychotherapy

Although the psychc condition 1s of great importance in the constitution
of asthmatic patients, as was stated by Hansen, # there is actually 1o
asthma of psychic origin. According to our expertence, * the asthmatic
condition has an influence on the psychic condition of the patient, it is
obvious that later 1t can cause an asthmatic attack in the event of an
emotional disturbance. According to Diaz, ® emotional disturbances,
as well as sudden metereologic changes, can cause an asthmatic attack.
The results which have been obtamed so far with psychotherapy show
that this is only a supplementary factor.

Surgical treatment

Leriche,  Goebell, Jakovjecié,  Putnik, and some other writers have
obtained encouraging results in the improvement of 25-50 per cent of
Ilheir cases' |When they used the method of the infiltration of ganglium stel-
At ctaMacecms 1 R SR ppees
c i (S '

m . . . . . )
often unpleasant are the main reasons why the surgical treatment of
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asthma is not frequently applied, as has been stressed by Leriche in the
Second International Congress on Asthma at Mont-Dore.,

The surgical treatment of focal infections (inflamed tonsils, sinuses
etc ) actually belongs to the treatment of asthma based on the elimination
of the causal allergen.

In non-allergic asthma, the elmination or reduction of contributary
factors—dust, humidity, fog, sudden barometric changes—also plays an
important role in the treatment of asthma. This can be obtawed by
chmatic and balneologic treatment, sanitation, housing conditions,
workshops, localities, change of residence and profession ete.

Conclusion

As has been seen, many of the above-mentioned methods of treating
asthma have a favourable effect i the majority of cases (30— 60 per cent).
In some cases the favourable results can be obtained easily, simply by the
climination of harmful objects, or the removal of the patient from an
unwholesome environment, m other cases, however, they are not easily
obtamed. This favourable effect is in the majority of cases only tempo-
Tary, so that cases of complete recovery are very rare, even when the
results are entirely satisfactory. Therefore even in early and relatively
mild cases of asthma, and still more 1n long-standing cases, 1t is difficult
to see the success of the treatment. In this respect it is very difficult to
find any other disease which can be compared with asthma. This 1s the
explanation of the prevailing opmion that asthma is an ‘incurable’
disease. The uncertain results of the treatment of asthma are maijnly
due to the great complexity of the mechantsms of this disease, and the
large pumber of extrinsic and intrinsic factors which determine the
manifestation of early and late asthmatic attacks. It has been mentioned
already that besides an asthma of allergic nature, the mechanism of
which is already very complex, especially if one takes into consideration
the treatment by antistamunes, thete 15 also an asthma of non-allergte
character with different mechanisms, where at least in some instances
histamin plays an important role. The constitution (terrain) which plays
a significant role 1 all these mechanisms, has not yet been sufficiently
studied. The role of many extrmsic factors which play an important
part in sensttization, formaton of shock tissue, and the determination
of asthmatic attacks 1s by no means Jess clear.

For these reasons, in order to make the treatment of every case of
asthma rational and successful, 1t is necessary not only to establish the
diagnosis of asthma, but also to appreciate the mechantsm of an attack,
and all other factors which co-operate in the determination of an
asthmatic attack. However this is not possible in all cases, even in
specialized institutions The complexity of the etio-pathogenesis of
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asthma and the uncertamnty of 1its treatment are the main reasons,
among others, for the scientific discussion of the treatment of asthma,
and the organisation of associations of specialists in asthma.

On the basis of our experience and results, which are confirmed by
other writers on the treatment of asthma, the following general prin-
ciples are suggested:

1) The success of the treatment of asthma, as well of other diseases,
depends 1n the first place on an early diagnosis and treatment in due time.
Many latent forms of asthma frequently remain unknown for a long
time, or they are not at first thought to be serious, accordingly, a correct
and vigorous treatment, which, if applied at the proper time would lead
to more satisfactory results, is not applied. If systematic treatment is
not applied at the beginumng, mild and reversible changes of the mucous
membrane of the bronchial tubes, and the local distony of the neuro-
vegetative system, which are followed later by psychical changes in the
pattent, and, finally, by permanent changes such as chronic bronchutis,
emphysema, and cor pulmonale may occur. Frequently the spontancous
cure of infantile asthma, and the favourable results when treatment 18
applied early yustify the fact that the greatest care should be given to the
treatment of asthma m children, young persons, and in general nall
early cases of asthma

2) In view of the fact that asthma is but an expression of a larg®
number of different factors, the principle of the treatment of asthma must
be such as to influence all factors at the same time. In this sense, for
Instance, we combine the specific desensitization with the temporary
removal of the patient from an unwholesome environment; and
necessary we treat contributary factors, such as bronchitis, with antt~
biotics, autovaccines etc. These methods are used successively or con”
temporaneously according to the severity of the asthmatic case.

3) Due to the fact that we are never certain of permanent and total
cure, the treatment should not be discontinued immediately after the
first satisfactory results, which are only temporary. Many of our cases
show that the disappearance of asthmatic attacks does not mean that
the sensitization has disappeared, nor that shock tissue has been cured.
Under new, favourable conditions further asthmatic attacks may SUper-
vene after a longer time. For this reason, even the successful cases
should be kept under constant observation and closely controlled;
and should the slightest signs of aggravation appear, vigorous inter:
vention should be undertaken. Due to such procedure, many cases O
severe asthma have been practically permanently cured.

Although tk}ese three principles in the treatment of asthma are of
mportance in all cases, there are, nevertheless, some methods of treat
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ment which correspond to various ages are of particular importance,
For instance, while climatic treatment reheves all cases, in infantile
asthma antibiotics are of great value. In adults, and 1n occupational
asthma, besides specific desensmzancn. sanitation 1s very important. In
old persons with d asthma symp has a
special value,

From all the above-mentioned facts, one can conclude that an early
treatment of asthma should be continued in which various methods are
combined. This, however, is rather expensive. Hence an appropriate
treatment is 1n many cases impossible, and, unfortunately, it is usually
palhative, so that the disease is more and more neglected and difficult
to cure.

References

-

Bezancow, F fre Congrés Int de Pasthme. Pans, Masson, 1932, $—41.

PASTEUR VALLERY-RADOT, Comment traiter de Pasthme Pans, Flammanon, 1953,

FRUGONL, C,, MELL, G Ire Congrés de Dasthme, Paris, Masson, 1932, 495—534,

FRrUGONT, C, SERAFENI, U, 2¢ Congrés Int de {'asthme Mont-Dore, 1950, 454

Castex, M 2e Congres Int de l'asthme Mont-Dore, 1950, 391

DucHArE, § 2¢ Congres Int de Pasthme Mont-Dore, 1950, 92

Biozz, G, HALPErN, BN, BENACERROF, B. Acra alterg Suppl 1N, 1953, 184

Seunté, V, BAata, A Cvetojené M 1955 (i press)

Bezangow, F L'asthme Pans, Masson, 1932,

10 Frucons, C, Mewwt, G Llasthme Pans, Masson, 1932, 495534,

11 Dantorowy, D Dasthme Patis, Masson, 1932, 535—556.

12 JacQuewry, A L'asthme Pans, Masson, 1932, 182—210.

13 Bray, C L'asthme Pans, Masson, 1932, 401-408,

14 Mara¥oN, G. Lasthme Pans, Masson, 1932, 435464

15 Drurté, 1, Spourtrci, V1 Arkiv za hig Roda, Vol 4, 1954, 325348

16 PARROT, T Presse Méd 1952

17 FRUGONT, C, Sraarndt, U Liasthme Parss, 1950, 456

18 Coore, U 2e Congrés Int de I'asthme Mont-Dote 1950, 422

19 SeURC, V. Srp. arkiv 4, 194, 229245

0 Srulé, V, Dantovic, V Sep Arkey 7—8, 1950, 488495

21 SPoUSTICH, VL, DANLOVI, V22 Congres Int de I'asthme. Mont-Dore, 1950, 493—3500,

22 BRUUN, E Acta allerg Vol III, suppl 1, 1950, 239

23 PASTEUR VALLERY-RADOT, MAURIC, G, HUGO, A Desensiblisation ou accoutumancs,
Presse Méd 30, 14 avnt 1934, Presse méd 1954, 7 yuilet 1934

24, DaNnOVEZ, V, Verelt, N Srp Ashlv, 11, 1952, 1008

25, DANIOVIS, V, BOGDANOVIS, M 1954, n press)

6 Fooewseey, D. R G Acra allerg 1953, 162164

7 PASTEUR VALLFRY-RADOT, Comment traiter lasthme de P'edulte, Paris, Flammarion, 1953,

28 Seutié, V, Bokovié, B, DANMOVIE, V. Zbornik Rad San, XX, Inst 23 finol rada, kuy 1.
1952, 43

29, Seuké, V, PUIEVIE, S, Paviovié, V. Zbornik Rad San, knj 2, Bgd 1954, 107—114

30 Srudié, V, Srerovit, Ly Zborntk Rad San, knj 2, 1934, 93—~100,

31 Sevsté, V, Danové, V., Pumwié, S Zbormk Rad San, knj 2, 1954, 2735

32 Seunst, V Med Pregied, 1938, 12

33 Seuné, V. Srp Arhly, 4, 1948, 3017

PR P

]

Y



316 SPUZIE, DANILOVIE AND VUKOBRATOVIE

34, BLAUMOUTIER, P, 2¢ Congrés Int, de Pasthme, Mont-Dore, 1950, 346~355,

35, PASTEUR VALLERY-RADOT, BLAUMOUTIER, Presse Therm et chm. 1I, 1932,

36, TURDAN, K., SPENGLER Annalen des Schw. Balneol. Ges. 1906.

37, DANTLOVIC, V., VERBIE, N Congrés Int d'Hydvochm et de Thalassotker, Opatia, 8—13 May,
1954, 40—42,

38 SrounTcn, V., PUIEVIE, § Congres Int d'Hydrochm, et de Thalassotker, Opatya, 8—13 Mag,
1954, 1213,

39, VILLARET, M, BezancoN, J Lasthme Pans, Masson, 1932, 306,

40 SANTENOISE, D 2¢ Congr Int. de P'asthme, Mont-Dore, 1950, 32.

41 Hame, L'asthme, Pans, Masson, 1932, 131—146,

42 Hariey, D The Practitioner, 1953, 170, 333.

43, Boiovié, B. Srp Arkav, 1948, 11—12,

44 Inmenez Diaz, 22 Congrés Int de Pasthme Mont-Dore, 1950, 419

45, DowaLL L'asthme Pans, Massop, 1932, 392—400

46 RACKEMANN, F 2e Congres Int. de Pasthme. Mont-Dore, 1950

47, Dowarr. Acta allerg Suppl II, 1953, T—12

48. STERN, P Med, Pregled, 3, 1954, 207

49 Parmor, J L, LABORDE, C. Presse Méd. 63, 1953, 1267

50 DanELoroLu Leasthme Pans, Massom, 1932, 535—556,

51 SaNTENOIE, D. Ze Congrés Int. de I'asthme, Mont-Dore, 1950, 32—66.

52 Dowawt L'asthme Pans, Masson, 1932, 392—400,

53, SeRaFTNY, FABIANI, DE SANTIS, 2¢ Congres Int de P'asthme, Mont-Dore, 1950, 451,

54 PASTEUR-VALLERY-RADOT. Comment tralter I'asthme de I'adulte. Paris, Flammanion, 1953,

55 Seune, V., Pusevié, 8 Internisticka nedelja, Med. knjiga, Bgd, 1953, 6.

56 FRUGONI, C, SERATINI, U. Acta allerg. IIf Supp! I, 1950, 214.

57. PASTEUR VALLERY-RADOT ¢t al Bull des Hop 1952,

58, DaNTLOVIE, V, GLIGOROVA, N. Srp Archiv, 1954, 12,

59, QUARLES VAN UFFORD Acta Allerg, Suppl I, 1953

60 STORM VAN LEEUWEN L'gsthme Pans, Masson, 1932

61 VULETIC, V. 2¢ Congres Int de Fasthme Mont-Dore, 1950

62. PASTEUR VALLERY-RADOT, BLAUMOUTIER L'asthmre, 1950,

63 SPUNE, V., JaNKOVIC, § Srp arhv 1931, 2,

64 Haxsen, K. dffergie. Lewpzig, George Thueme, 1340,

65 Danmovié, V., Nikorté, M, DEVECERSKI, M (1 press).

66 InmenNez Disz L'asthme. 1950

67. Lericue, R, FONTAINE, R, L'asthme. 1950, 381,

68 Jaxovuievié, V., PUTNIK, M. Hirugya neurovegetativnog sistema. Nowi Sad 1948.



PULMONARY MYCOSIS WITH AND
WITHOUT ASTHMA

by
P. J. VAN DER WERFF

A short survey will be given of 8 patients with mold growth in the
respiratory tract and one case report is presented more in detail They
illustrate certain aspects of occurrence and significance of broncho-
mycosis 1 relation to bronchial asthma and 1n connection with the
therapy, especially in this respect the antibjotics.

It is conceivable that a.0. the allergic skinreaction, rmmediate type,
may prove to be of value to the diagnostician n distinguishing between
genuine bronchial asthma secondary to bronchomycosis and: the non-
allergic asthmalike wheezing symptoms, such as m cases of tuberculosis,
pseudotuberculosts by chronic pneumonomycosis, malignant tumors, etc.

1) As some of you, who were present at the Round Table Meeting
two years ago here in Utrecht perhaps will remember, I told you the
story of a patient, who in his youth worked on a cucumberfarm.

He had a bronchomycosis, infiltrative and fibrotic changes and
to be of no avail

The t with i Neosal an had yrelded excellent
result m clearing the mycotic infection; his chronic asthmatic and
bronchitic complaints discontmued.

2) The second case was a farmer, no known allergies i family, whose
first attack of asthma and bronchitts symptoms simultaneously occurred
while harvesting rye. *

Together with a pulmonary infection with Staphylococcus aureus, he
bad a mycotic pneumonitis g1ving nise to asthmatic attacks as secondary
manifestation, caused by an allergy to a yeast—classified asanewspecies
of the genus Trchosporon, now called Tr. Behrendii Lodder et van Rij
(fig 1.

é}he administration of Pencillin as an antibiotic agarast the bacteria
made the patient worse, as 1t was accompanied by an aggravation of
symptoms,

Rapidly his condition showed defimte improvement on potassium
jodide, and int by
1 These two patients were discussed in Amn Allergy, I, 567, 1953.
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In the University Clinic for Internal Medicine, Leyden (Head: Prof.
Dr. J. Mulder) we saw during the last 4 years still more patients with
mycotic infections involving the bronchi or areas of lung parenchyma,
but these 4 cases did not show an allergic sensitization to the fungi
chronically present in the respiratory tract.

3) A farmer with chromc pneuvmonitis especally in the right Jung.
The sputum culture gave many colonies of Aspergillus fumigatus

Trichosporon nov.spec.1949 —

Trichosporon Behrendii Lodder et
v.RiJ 1952
Fig 1

Fresenius. Bacteriological findings were inadequate to the clinical mani-
festations. He improved with intravenous Neosalvarsan.

4) An agricultunst's wife with a large cavity 1n left upper lung with
growth of an abnormal variety of the species Aspergillus fumigatus. In the
first stage this was a silent case, but later on recurrent hemoptesis
established itsclf. Operation was indicated at that time,

5) A housewife being in poor general condition got a tonsillar fungus
infection, followed by muliary dissemination with Candida albicans
(Robin) Berkhout, after a high dosage cure with Chloromycetin, She died.
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5a) An administrator got a tonsillar fungus infection, too, in the

same way. He 1mproved with 1ocal application of Neos:slvarsan-glyoenn

with ia. His sputum i large
amoums of Aspergillus fum\gatus and of the new spec. Trichosporon
Behrendii. With intravenous administration of Neosalvarsan, beneficial
results were gained quickly.

Later on in my Amsterdam clinic we had two clear examples of
secondary thrush of the bronch, causing ct istic allergic p
in one of them, These two patients were sent to Prof. Mulder, Leyden,
for further analysis:

7 A farmer with chronic i
hemoptesis, gradual aggravation of his complaints of coughmg, dyspnoea,
tightness tn his chest and loss of weight. He had a carcinoma soldum
of the right main bronchus, with an enormous thrush due to Candida
atbicans, His allergic ski and pr tests were
all negative.

8) A stock farmer with posttive allergic family history, who since
2 years had a chronic cough, since about 1 year rhunitis vasomotoria
and asthma bronchuate, was hospitahized in very poor general condution,
He had carcinoma cardiae ventriculi with metastases 1n both lungs, the
latter secondary infected by Trichosporon cutancum (de Beurmann,
Gougerot ¢t Vaucher) Ota and Aspergins nidulans (Eidam) Winter;
and moreover T.B. Mycobacteria, bovine variety, were found in pleural
exudation at both sides. After allergic investigations and treatment
with potassiom iodwde and creosote the allergic mamfestations dis-
continued together with a nearly complete disappearance of the fungs,
So we felt justified in concluding that the chronic presence of the fung:
started the allergic symptoms of the whole respiratory tract

9) Only one patient T would itke to present to you today more in
detayl, because this case iifustrates certain aspects of the clinical findings,
diagnosis and treatment. He 15 a baker’s son, with positive allergy in
family hstory, who had recurrent and increasing asthmatic broachitis
since his chitdhood When he was first scen by us, he was 12 years old.
He had allergic skinreactions, markedly strong positive for eggs, choco-
late, milk, fish, wheat- and rye-flour, several yeasts and quite a lot of
molds, among others those, which are charactenstic as defilements for
flour, (Rhwzopus arrhizus Fischer, thzopus nigticans Ehrenberg,
Mucor Fi Mucor sp v. Tieghem, Th
elegans Lmk) Treatmem. with anh—allerglc diet and desensitization
against the gave a rapid imp! . After 3 months he had
no mmp]amts any more. Aﬁer xcachmg a rathcr hlg,h dosage, the

wa & mounths

e hiti,

afterwards.
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The patient showed a perfect health during nearly 3 years, also winle
working in the bakeryshop of his father. He came back with complaints
of very heavy tickle-coughing spells, now and then expectoration of
abundant amounts of miky-whitish sputum, lancinating pains in his
chest, especially at the night side, no genuine asthmatic attacks, no
fever at all; these complaints were lasting about 4 months. As was told
tous, all troubles had failed to respond to any treatment during that time.
When staying out of the bakery, he could not find any improvement
of his complamts. His recent history revealed that these troubles started,
when durning two weeks i summertime he helped his uncle, a farmer,
in harvesting hay. Intracutaneous and inhalation-provocative allergen
tests were negative. Antireagins to yeasts and molds could be demon-
strated. The corrected sedimentation rate was 36 mm. one hour, 80 mm.
two hours, other bloodfindings disclosed no pathologic changes; sputum
contamed moderate amounts of eosinophiles, and Haemophili influenzae,
a few pneumococct of high type and a considerable amount of mycelium
threads, falling to pieces namely in arthrospores, and with blastospores;
mycological examination disclosed for the thurd time in a few years
the new spec. Trichosporon Behrendii. The chest x-rays November 9}11,

1953 (fig. 2 and 3) gave especially 1n the right lower chest a paracardial,

intensively marked picture, with an increased density lying in a Iung-
segment at the front side. After treatment with potassium jodide and

creosote, his condition umproved quickly together with the findings 10

his sputum, After 4 weeks, the check-up of the sputum revealed no

yeast substances any more, still a few pneumococci, but more haemo-

phili than before.

The chest x-rays made at about the same time December 8th, 1953,
(fig. 4), showed significant decreasing of the pneumonic infiltration.
The chest x-rays of March 17th, 1954, gave only shight fibrotic changes
in the night lower lung lobe, 3

Referning to the bacterial nfection, learned by similar observatlot:
(case no. 2) and by the 2 cases of Leyden, I did not give any ‘antibiotics’
during the first ime of the antimycotic cure for fear of the possibility to
activate ndirectly the fungal infection. Afterwards antibacterial therapy
appeared to be unnecessary, since he had no symptoms and no sputum
any more,

Comment

Apparently being not as rare as mostly hitherto considered, this paper
was presented first in order to demonstrate the possibility of active
cases of bronchormycosis as one of the many causal factors of asthmatic
or asthmatoid symptoms and in cases of subacute or chronic bronchitis,
bronck ia, indurative p ja or chronic pneumonitis,




Fig 2
Xeray 9 XI 1953

Fg 3
Xeray 9 XI 1953
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ALLERGOLOGY AS A BASAL SCIENCE AND
AS AN INDEPENDENT SPECIALISM *

by
H. A. E. VAN DISHOECK

In modera medicine, the doctrine and study of allergy has won for itself
4 recognized position; as a basal science in many different specialisms;
as an auxiliary science in the performance of special techniques, and also
asan independent specialism with respect to a certain group of affections.
This result has been obtained thaoks to a small group of enthusiastic
experimenters and clinicists, who, hawever, had to overcome an un-
usually strong resistance.

The first observations concerning allergic diseases date back to remote
antiquity. But it was pot until 1873 that Blackley discovered the cuta~
neous reaction to pollen in hay fever patients. With this, the connection
was demonstrated ad oculos, for the first time, between a seemingly
innocuous substance and human allergy. Blackley thereby became the
first clnical allergist.

His contemporaries failed to realize the fundamental importance of
this discovery, On the contrary; under the influence of Pasteur’s and
Koch’s discoveries, 1t was thought that hay fever, too, was probably a
bacterial affection. Here, an analogy with our own times at once suggests

itself: under the inft of p dicine, many p
tend to rcgard asthma, and even hay fever, as psychogenic in origmn.
Such are dible, because both infection

aund mental factors play a constderable part in allergic affections.

Not until the development of the immunity theory by E. von Behring
and, more particularly, the discovery of anaphylaxia by Richet——now
fifty years ago—did the doctrine of specific hypersensitiveness penetrate
to the clinic. Richet had demcnstrated that an animal can be sensitized
by ion of a ively b: and that re-inj of
a soall quantity of the same substance may be followed by severe
phenomena such as asthma. This soon caused the medical professton
—encouraged, marcover, by Dunbar’s wnitmgs—to set aside any hngcr-

A2 L mansnenten o anoatis a aab e A€ mattas fo e,

Specxahzauan, also i the case of alletgy, is the unnvmdablc result of
the ever p idening and d. ing of our X 7! That

eld at tht Opeaung Cemucny Prof. Vax Dmmsag president of the Dureh Soctety
. L:cxi;:ry, was president of the Executive Commtee,
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which, fifty years ago, was an isolated observation, and a group of
diseases against which physicians were powerless, has become a science
and techmque which can hardly be mastered any longer by a single
individual The narrowing-down of one’s interests that may be the
consequence of unduly far-reaching speci: ion is oft d quite
rightly—railed at; but we are equally justified in pointing with gratitude
to scientific discoveries which humamty owes to this same specialization.
The true specialist is he, who concentrates on some part of med:cal
science, but who—just as consctously—keeps an open mind and 2 broad
vision for those facets i other special which are necessary for the
understanding and the growth of his own subject. This entails the need
for contact with other specialists, and team-work. .

The modern hospital, with its many departments and laboratories, is
the realization of this growth of specialization and integration. Here,
organologists have their own, rounded-off field of activity. Characteris!l.c
of these specialists 1s their engrossment in the basal sciences, and their
great need of assistance from other specialisms. Especially the rhino-
logist, the lung-specialist, and the dermatologtst have been led to study
allergy. Some have acquired the necessary knowledge by themselves;
others had recourse to the assistance of a professional allergist. In this
way, allergology has gone through a development similar to that of
haematology, endocrinology, and bacteriology,

In most cases these spectalisms, although not bound to one par!icul-’{r
organ, nevertheless have some separate disease on which they focus their
attention One might even say that a specialism may owe its existence to
some particular disease whoeh on Tomsle fomm s = 3 10084 1s s pura Snche
for instance, is the cas
allergology. If asthma . ) L
no demand for an independent allergist. In that case, allergology would
have remained, like bacteriology, a basal science in each specialism:
Asth‘ma, therefore, caused allergology to grow into an independent
specialism,

} In‘ common with bacteriology, allergology largely owes its scientific

P to the lab y. In the beginning, both served in the
clinie as basal sciences and as auxiliary sciences. Bacteriology, however:
15 thf: chinicist’s basal science to such a degree that the bacteriological
specmlgst has his place exclusively 1n the laboratory, whereas the allergi©
spemnlls} has found s place at the sickbed, and even, here and thefe,
already in a department of his own. The time when this was otherwis®
is still fairly recent; and even now, allergology’s struggle for its rightful
place has not been brought to a succesful issue everywhere, It is doubtful

whether any other specralism has encountered greater difficulty in the
fight for 1ts independence
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This resistance against aflergology is not merely the usual reaction
against everything that is new and stems from the laboratory. Quite
rightly, novel theories of this kind must first prove their practical value,
before they can expect to find general acceptance. Thus, allergology had
to prove that specific sensitization plays an important part o a disease
Jike asthma, that the causative allergen can be traced, and that elimu-
nauon of this allergen, or desensitization, can cure the pauent, This

to the ¢ ion that the phyl ex-
peniment is applicable to the allergic attacks. The question now is,
whether allergology has been found wanting in the performance of this
task.

‘There is one disease in which this connection is as plam as a pkestaff,
and which, in fact, may serve as an example of a purely allergic affection.
This is hay fever. For, both the nasal symptoms and the asthmatic
trouble which consutute the hay fever syndrome, are known 1o be
caused by a well-known allergen, grass-pollen, In the absence of this
allergen—as in wintertime—the morbid symptoms disappear, and the
patient is a normal person again. Exposure to the allergen—also in
wintertime—wil] at once cause the recurrence of the symptoms. No
wonder, therefore, that the doctrine of allergy has found its warmest
supporters among rhinologists. One example of this is the Dutch school
of Bemarmns. Directly in line with hay fever we may place occupationat
allergies, as in bakers, leather-workers, persons charged with the care
o( anunals, hyper-sensitiveness to dust in nurses and to cosmetic powder

s etc. In these affecti too, the allergen 1s unmistakably
recogmzable as the morbid agent. Agam, some skin affections and
nutritional disorders may be attributed to the action of well-known
allergens.

In all these patients, the connection between the disease and a spccxﬁc

aliergen s und in fact, the d to the anaphyk:
experment is practically perfect. It is not surprising, therefore, that 1t
was to this observanon, and that such

causative allergens were searched {or also in other patients, suffering
from asthma and other allergic diseases. Now the skin tests were ex-
pected to ‘do thewr bit’ in tracking down the unknown aflergen. That,
after all, was the necessary condition, either for the elimination of the
allergen from the patient’s miteu, or for desensitizing the patient to the
allergen

I thus way the expectation was atoused that, by investigating specific
sensiizations by means of skin-testing, the problem of asthma and
vasomotor rhimtis might, to a Yarge extent, be solved.

Disiflusions were bound to be frequent; for such a success could be
completely achieved only in a limited number of patients. For a much
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and who failed to react to the introduction of pollen into the nose—
1 about one per cent of cases, a positive skin reaction to pollen, Never-
theless, some of them had a relatively low dermal threshold and, in
correspondence therewith, a high reagin content of the blood. This
proves that there must be other factors, apart from the presence of
reagins, if an allergy 18 to be rendered mamifest.

Piness and Miller found that, among the allergic patients that reacted
to pollen, only half had any hay fever trouble. The other half, therefore,
must be classed as cases of either latent allergy, or para-allergy.

In common with Roux, we found that bakers who were hypersensitive
to flour showed such para-allergic positive pollen-reactions in about
half of the cases, while there was only an isolated case of typical hay-
fever during the season. Thus is a considerably higher incidence than that
of positive pollen reactions in other allergies One is naturally inclined
to explam this curious association of flour- and pollen-hypersensitivity
by assuming a chemecal simulanity between the allergens. This is known
to exsst between the grasses mutually; but, although the different brands
of flour also belong to the graminaceous plants, they differ from the
grasses 1n an allergic respect. For this reason we only rarely find the
contrary case, namely, a positive reaction to flour among hay fever
patients.

All the same, we are inclined to assume that this association of flour-
and pollen-allergy 1s not merely accidental, and that their kinship be-
comes manifest in the form of a predisposing factor. That is to say, that
the patient who 1s hypersensitive to flour is disposed to be also hyper-
sensitive to pollen, and conversely. This disposition, however, will not
become mamifest unless and until the exposure to the allergen m question
15 sufficient. Now the exposure to pollen of the man who works with
flour is normally present; hence the high percentage of manifestly posi-
tive reactions. The exposure of the hay fever patient to flour, on the
contrary, 15 usually extremely slight ; hence the small number of manifest
reactions. But when a hay fever sufferer becomes a baker, he should,
according to this theory, very soon develop a sensitvity to flour. Now
this 15, in fact, the case. Thus, out of some hundreds of bakers, we have
never found a positive pollen-reactton without a stmultaneous positive
flour-reaction,

Next to the changeability of the results of the skin reactions, the
equally haphazard oceurrence of the attacks 1s also a cause of a great
deal of misconception concerning allergy. In contrast to the laboratory
animal, which can be made anaphylactic at any time, and invariably
reacts with an attack to a given amount of allergen, the human allergic
constitution 1s to a large extent determined hereditarily, and the occur-
rence of an attack is 1n a high degree independent of the allergic dosage.
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Opponents of allergology are able to report cases of patients with
positive skin-reactions to a certain allergen, but 1in whom exposure
to this allergen sometimes produces a reaction, and sometimes not
at all,

Constitution, disposition, and exposure are the three pillars that
support our understanding of the occurrence of attacks. The allergic
constitution causes children of allergic parents to get allergic affections
at an earlier age, and in greater numbers. The disposition determines
whether, at a given constitution and exposure to allergen, an attack will,
or will not, occur, This disposition comprises somatic, psychic, and local
factors, which together determine the tolerance threshold of the autonom-
ous nervous system. With respect to the somatic factors, one should think
particularly of hormones and of infection, and with respect to the local
factors, first and foremost of reflex-hypersensitivity.

Exposure to the allergen is the third condition, both for the genests
of an allergic affection, and for the occurrence of attacks. This factor 1s
no less important than constitution and disposition. The occupational
allergies have taught us that any group of the population may at any time
be sensitized, up to a high incid by an to a potent
allergen. Thus, bakers 1n small, badly ventilated bakerles proved to be
sensitized to as lugh as 40 per cent., and in the large, well ventilated ones
to 25 per cent. The percentage of sensitized workers was found to in-
crease parallel with the number of years of service, so that we may well
ask ourselves whether, given iently long and .
every person might not be susceptible to sensitization. In that case, a
positive heniditary tamt could only become manifest through an earlier
occurrence of the allergtc disease.

The doctrine of specific sensitization is now, once again, finding its
opponents—this time, 1 the ranks of the psychosomatic therapists.
‘They deny the importance of specific senstuzation, on the ground of the
desultoriness of the skin reactions and of the allergen as a morbific agent
As agamst ths, they hold that the cause of allergic diseases must be
sought 1 psychic conflict situations. They point to the meurotic dis-

position of asthma patients, to their suggestibility during the occurrence
of and the recovery from attacks, and to the results obtained by therr
treatment They deny, therefore, that, in man, anaphylactic processes
play an important part.

No allergist would ever deny the great importance of the psyche 1n a
human allergic disposition. Conditioned reflexes and associations are
powerful factors 1n the occurrence of these diseases. The familiar ex-
amples described by Osler and Morell Mackenzie, such as asthma on
looking at artificial flowers, and hay fever on lookig at a painting, are
readily supplemented by any allergist from his own experience The
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same mechanism is equally well-known with regard to seasickness and
gastro-intestinal disorders.

But it would be going too far to deny the unmistakably close corres-
pondence between the ammal experiment and human allergy. And it
would definitely be going too far to attribute neurotic tendencies to entire
groups of the population, such as hay fever patients, bakers and others
who might be exposed to allergens.

The implication of such a theory would be that 40 per cent of people
are neurotic, since—according to Vaughan—this is the percentage
showing allergic symptoms at some time of their life.

As against this, too little attention has been given to somato-psychics,
that is, the mental digestion of the fact of being bodily ill. Is it surprising
that an asthmatic child seeks help for his distress, in his feelings of
suffocation, with s mother, and that he may develop an ambivalent
attachment to her? Surely adaptation to the presence of disease is quite
as difficult in the case of asthma, as in deafness, infantile paralysis, or
disequilibrium. Those suffering from acquired diseases of tius kind show
considerable resemblance with asthma patients; but nobody would wish
to assert that they had a neurotic constitution before they fell ill. Neither
can 1t be maintained that an excessively large number of allergic affec-
uons is found among evidently neurotic patients.

When we reflect upon the controversies which I have discussed, we
find ourselves faced with the task of giving a Teasonable evaluation of
many different factors, and a justifiable description of their interplay.
Skin reactions have their value; but the allergist should beware qf
arousng unfulfillable expectations. In the pathogenesis of allergic
drseases a large number of—partly unknown—factors play a part. There
are unmistakably somatic factors such as allergens, hormones and
infections; but there are equally unmistakable psychic factors, such as
existing conflict situations, conditioned reflexes, and the mental digestion
of bodily distress. 5

We cannot help, therefore, being forced to look upon the allergic
syndrome, not as either somatic or psychic, but as both somatic and
psychic. This ine of thought will come easier to the thinker trained in the
philosophy of Hegel, than for himwho preferstoadheretothe Kantianlaws.

For the understanding and the treatment of such complex diseases,
therefore, the allergist needs to possess a great flexibility of thought.

No longer can he afford to be the skin-scratcher of former days; he will
ha\{c to master the vast field of specialized allergological knowledge.
This, however, is not enough; for he must also have a fully adequate
‘{, ledge of internal medicine. Only in this way is it possible to obviate
d{ﬂgﬂosnc mistakes. And even then, he is not completely cquipped.fOf
his work, for he will also have to study his patient’s psychic condition.
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That the awareness of these desiderata is not new or foreign to us will
be clear 1o anyone who has made himself acquainted with the program
of the adresses for the next three days During these three days, both
the asthma specialists and ves of other b of

will give proof of the measurc in which the doctrine of allergolagy, in
all its facets, and as an independent specialism, a basal science and an
auxifiary science, is a living part of their professional study and deep
concern.

But apart from knowledge, great zeal and high accuracy, the allergist
must have 2 warm homan heart. He must be able to cope with dis-
appointments, and to impart courage and consolation, over and over
again, 10 these patients who need his moral sustenance mare than others,




ON THE HISTORY OF BRONCHIAL ASTHMA*

by
TH. H. SCHLICHTING

An attack of bronchial asthma makes an enormous impression, and
one cannot wonder, that it has been mentioned already among the
first medical accounts. In fact, bronchial asthma is mentioned in the
Hippocratic collection, sometime between 500 and 300 C.

The description is rather accurate, since the expiratory dyspnoea has
been noticed and laid down in seript.

Now, a modern physician expects, that the Greeks would make
haste to distingwish between this and cardial asthma, bronchitis and
similar affections. But this was not the case. Their idea of the composi-
tion and structure of the body was so extremely simple, that they
could not conceive a great number of different diseases to be possible.
In their therapeutic measures they took their clue from the general
condition of the body, and they did not care much about localization
and specifiaity. This was the prevailing view and this state of affairs
remained unshaken, as long as the Greek philosophy of nature, and
notably that of Aristoteles, did prevail.

1 have named the word specificity. This is a rather modern idea;
its history may be said to begin with Paracelsus, it was unknown with
the Greeks.

Celsus, 1n the first century of our aera, says: ‘There is a disease
situated in the regions of the throat, which causes difficulty of breathing
When this discase 1s not too strong and thus not causes suffocation, it
15 called dyspnoca; when this disease 15 stronger and also causes noises
and cough, it is called asthma; when 1t is still stronger, so that the
patient can only breath with the neck extended, it is called orthopnoca.”

Thus all these affections are considered as one disease, in different
grades of strength.

The first full-length description of bronchial asthma has been written by
Aretaeus of Cappadocia, probably in the first half of the second century.

As to the causes of illness, the Greeks thought that they were either
a shortage, or an excess, or a wrong quality of one of the four liquids,
the four humours that is, of the body, and they directed their therapy
to the re-establishing of the harmony between these four: blocd,
phlegm, white gall and black gall.

You can express their pathology in terms of these humours, but
® Lecture hetd at the Opening Cercmony. '
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you can do the same in terms of the four qualities, viz. heat, cold,
moisture and dryness; because each humour represents a mixture of
two qualities, and then you get four possible muxtures. As a matter of
fact, this theory was not so bad, as it seems to us; they were able really
to adapt their therapy to the different pathologtcal states of the body.
But there was another theory, preconized by Galen, that was far worse
and, mn reality, fantastical. It is the theory of catarrhs.

Galen imagined, but not for the first time, that gases rose from the
lower parts of the body unto the bram, which was the cooler part;
there the gases were condensated and from there flowed down and
caused catarrhs—catarrhein means flowing down—of the nose, the
eyes, the lungs etc.

The nature of bronchial asthma could be known only after the
theory of catarrhs was discarded, after the destruction of the theory
of humours, and not before same idea of specificity had been concerved
and constructed.

The modern idea of specificity was in medicine unknown during the
Middle Ages. In the footsteps of the Ancients people said, that man
was more real than a man, or that the spectes man was more real than
the individual man. This kind of viewing nature did not allow them
to appreciate individual differences, ie. did not allow them to conceive
specificity mn our modern sense. It cornes to the fore for the first ime
in the writings of Paracelsus and becomes strong in the following tumes.

The theory of catarrhs was not so very popular in the Middle Ages.
To be certam of this, T have consulted an edition of Avicenna, who
was from the 13th century in medieval eyes the greatest master of
medicine, an editton annotated by Jacques Despars, a Belgian from
Doormk, who was a professor at the Sorbonne about 1450, and whose
annotations were six times as voluminous as the proper text of Avicenna.
This professor knew all about medieval medicine—he was, besides,
a great benefactor of his Untversity—and he does not mention catarrhs
1 his writings about asthma. The catarrhal theory was revivified in the
Renascence, as when people had an exaggerated reverence for Galen.
Jacques Despars treats asthmatic condittons in the same way as he
treats other diseases, that are caused by superfluous humours.

So thus is the official theory. But you never know. In 1552 Geronimo
Cardano was asked to cure Archbishop John Hamilton of Edinburgh,
. i .

;:lr::,:v..lf i;};ysay so, allergy, and he knew the role of the nasal mucosa,

He cured the archbishop.
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Practice, it is clear, js richer than theory. Clinical theory, indeed, did
not grow 1n the 16th century, which was the century of anatomy. The
17th was the century of physiology. But the findings of anatomists and
phystologists had only few clinical consequences, This is because there
is a kind of historical law, which says, that a clinical theory does not
disappear, as soon as its fundaments are destructed, but only, when
another theory is able to take its place. Thus the clinical theory of
Galen held good, while on the one hand its humoral theory was dis-
believed, but at the other hand no plausible theory was available.

The first new clinical theory was that of the chemical theory of life,
but in Paracelsus and Van Helmont it was combined with a strong
vitalism. Paracelsus, as a matter of fact, did not quite disbelieve in
the humoral theory, but Van Helmont, in the first half of the 17th
century, attacked this theory furiously, and in particular the theory
of catarrhs. He showed with many arguments and a few observations,
that this theory is impossible and absurd. Also he gave same clinical
histories, that are very rich in content.

1) A mayor of a big city falls on the head and the shoulders; he
gets unconscious, he awakes, and he feels himself very well during
the next eight months. After these months, he has some attacks of
asthma. In the night he is sleepless and disturbed; his mouth is dry,
ke has a little fever, an enormous micturition, and about three stools;
in the morning the respiration, like 2 thread, is cut off, and he suffers from
a terrible orthopnoea. The attack ends with a manifest bronchal
secretion, After a few days, he is completely restored.

2) A healthy sportsman, 24 years old, suffers his first attack, when
he comes to visit Brussels; the attack takes three days. He gets home
but cannot sleep but 1n a sitting posture. When he lays down, he has a
beginning of asthma, but not a real attack. Some days are bad, but
in the intervening days he walks and goes hunting. High places are
the worst, and 5o he avoids Brussels.

3) A canon has asthma in summertime, no asthma jn winter. When
he has asthma, he has itchings, an enormous white desquamation of
the skin, and he looks like a leper, His mother had the same itchings,
and his sister too. But the latter was healed after the second
childbirth,

_4) A Franciscian monk has the duty of cleaning the house. Every
time a little dust 15 raised, the monk is nearly suffocated. Also: hecannot
carry fried fish, and he gets an attack of asthma, Also: he has certain
forebodings of asthma, just like the hunting man.

5) A hearty and modest citizen is publicly insulted by a magistrate;
but he dares not answer from fear of utterly ruin. So he is silent, but
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soon after he 1s visited by asthma, which grows in intensity. After two
years he develops a moderate dropsy and he dies

Thus Van Helmont, who calls asthma epilepsy of the lungs, describes
emotional asthma, allergic asthma from dust and food, and climate
Also he has a theory about the origin of asthma, but a vague and
wrong one, and I shall be silent about it,

His wnitings about asthma date from about 1630

Now, in 1628 William Harvey published his celebrated book on
the circulation of the blood, and out of this discovery came a strong
argument against the catarrhal theory, because in 1659 Victor Schneider,
in his big book on catarrhs, endeavoured to show that the catarrhal
secretion did not come from the brain, but from the bloodvessels mn the
affected spot About 5 years later Nicls Stensen, the discoverer of the
ductus Stenontanus, contended that the catarrhal secretion did not
flow immediately from the bloodvessels, but from the mucous glands,
which were discovered and described by him. Thus the whole funda-
ment of the catarrhal theory was destroyed, first by Van Helmont with
arguments, then by Stensen with facts,

Van Helmont was an ratrochemist, his school tried to explamn phy-
siology through chemustry, but another school which rose 1n the same
time tried to explan pk through h , and since mech;
1cs was at the time the best developed science, tatromechanics generally
met with better success than ratrochenustry And thus we hear at the
same time a mechanical explanation of asthma, out of the bram of
Willis, he considered spasm of the bronchiol: as the cause of bronchral
asthma

Ths 15 a very mice 1dea. But the great Sydenham did not like mechan-
wcal explanations, and 1n this case he did not deepen the knowledge
of asthma,

A rather modern account was given by Sir John Floyer in 1698,
but 1n the next century there was no great advance in the knowledge
of asthma The reason 1s, I think, that expenimental science did not
flourish m this century, people hiked deductive science, 1¢. explaining
all things through one or two simple primciples And so asthma is,
according to one school, nothing but enhanced irntability, and accord-
1ng to another, abnormal incitabihity, and to still another, an expression
of an excessive nervous activity and so on

The 18th century was the century of rationalism

1n the beginning of the 19th century a new school of medical thinking
and 1nvestigating was founded by some Frenchmen, notably Bichat,

Corvisart.
Lale: I:;‘; :;;:'gwous centuries 1t had been proven, and foremost 1nt the
great work of Morgagni, that chimcal diagnosis most often did not

nny
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coincide with post-mortem findings. The above named Frenchmen
thought that the reason of this clash between clinical diagnoses and
post-mortem findings was in that during life anatomical diagnoses
should have been made, whereas in reality chinical, i.e. non-anatomicat
diagnoses were made. They were not contented with a clmical diagnosis
v.g. chronic pain in the belly with stranguria, but they tried to make
anatomical diagnoses during life, they developed percussion and aus-
cultation. Laennec described for the first time many diseases of the
lungs, and also of the liver. This is a well known fact 1n medical history,
but at the other hand their whole way of thinking tended to the as-
sumption, that anatomical diagnoses are thc only real omes. So we
find in the 19th century many more or less anatomical concepts of
bronchial asthma

Of course, the outstanding theory, already more than a century
old, was a neurological one. And this theory crystallized into the widely
accepted thesis, that bronchial asthma was caused by a cramp of the
small and smallest bronchial muscles. It sounded very simple and
sufficient, and 1t got a thorough exposition by Biermer, the man of
pernicious anacma.

Before expounding this theory, we have to retain, that bronchial
asthma was, in the first half of the 19th century, conclustvely separated
from cardial asthma, or oedema of the lungs, from emphysema and
many other diseases This kind of clinical science was the great harvest
of the anatomical school, and thus the site was prepared for the building
of an etiological theory of asthma.

After many attempis by Longet and other people, Paul Best, a
disciple of Claude Bernard, elicited an attack of bronchial asthma
by stimulating the vagus nerve; the attack consisted in a tonical spasm
of the bronchial muscles. Further, Bicrmer was satisfied, that the
prolonged expiration and the sibili had to be explained through the
bronchial spasm. This spasm caused an acute emphysema of the lungs,
and this emphy caused the depression of the diaphrag

But why 1s exprration more difficult than inspiration, although the
pression of expiration is stronger than the pression of inspiration?
According to Biermer, this is because the strong pression of expiration

p also the bronchioli, so that expiration is made more diffi-
cult; and furthermore it is a fact, he says, that in capillary bronchitis
the expiration is not strong enough to extrude the mucus and so gives
way to emphysema, while all the time inspiration is perfectly possible.
‘This fact serves as an explanation of the greater difficulty of expiration.

Bicrmer cannot explain, why the attack of asthma ends with catarrhal
phenomena. In his theory there is no place for sccretion. But about
this T shall have to say a few words later on.
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Now this theory of Paul Bert and Biermer is, to a certain extent,
a physiological one. But there were also anatomical theories of asthma
in the 19th century; in the second half so called physto-pathological
theories were en vogue

In this case, the anatomical theory of Wintrich was of a later date
than the physiological one of Biermer.

Wintrich saw the origin of bronchial asthma mn a tonrcal depression
of the diaphragma; against Biermer he contended that bronchral asthma
would have as an effect a relaxation, not a depresston of the diaphragma;
in fact, in asthma the volume of the thorax is diminished, the inter-
costal spaces are drawn m, and it is only natural that the diaphragma
should be relaxed. So Wintrich drew from the depression of the dra-
phragm all phenomena of an asthmatic attack. His explanation had
all the charm of the simple and obvious.

These was a third theory, which had also a great charm. Weber
contended that bronclual asthma was due to the swelling of the mucosa;
he saw an analogon of asthma in the swelling of the nasal mucosa;
this theory was compatible with the role of the nervous system in asthma,
because one could explain fluently the swelling of the mucosa by the
excitation of the nerve supply of the bloodvessels, Weber had no
difficulty in explaining the secretions and the catarrbal phenomena in
asthma, And there were experiments made by a certain Lovén, who
was able to induce hyperaemura of the mucosa by excitation of sensory
nerves, and so he imitated the onginating of reflectory asthma.

This theory has been by man derations and it
has many advantages indeed. But like the other theores 1t suffers from
the disadvantage, that an enormous and ¢ohering complex of symptoms
is explamned by one single cause, which is m 1tself of an haphazard
nature. And one feels, on the rebound, a little sympathy for ways of
explanation such as of Van Helmont, who thinks that a whole complex
of ponderous physiological factors 1s disturbed and thus causes bron-
chral asthma, which 15 in itself of a disturbing nature. Perhaps I had
better say, that the physiology of respration was still thought to be
very stmple. At the present time, after fifty or sixty years, the 19th century
theories retamn not 2 little of their value, but modern theones of patho-
genesis draw the attention to the reaction of the whole organism to
a disturbance. This way of viewing disease has been frurtful in neurology,
marnly, 1t seems, through the work of Kurt Goldstein and Von Mona-
kow, I do not knaw, whether it has been fruitful in the case of bronchial
asthma.

‘When, i the footsteps of ]..am Entralgo, we call the theory of Wmmch
anatormtcal, that of Biermer physi 1, that of Gold:
than the mext step in viewmg disease may be called anthropological,

2% .
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or psychosomatic. This way is opened by the theories of Freud, and
so bronchial asthma has been viewed as a symbolical disease.

Not only specialists, but also general practitioners, Itke myself, have
seen cases of bronchial asthma, which were symbolical expression of
1nternal emotion, for the most part, I think, of indignation and powerless
anger. This view enriches our knowledge, and to a certain extent, also
our understanding; our knowledge, because emotional asthma was
rather forgotten and was certainly not rightly appreciated; it enriches
our understanding to a certamn extent only, because the so-called relation
between body and soul has not become clear and diaphanous, but
only better appreciated; and the nature of symbolical expression 1s
better understood. It remains that the whole affair is very difficult,
and certamnly not to be expressed only in terms of anatomy and phy-
siology. At the other hand, the anatomxcal and physnological problems
have not been sup ded by the p logical view; but they are not
the sole problems, and it becomes very clear, that they are part of the
life problem.

But we can safely say, that the psychological view has a great thera-
peutic value, because, in order to cure a patient, it is not necessary
to understand his disease in its entire essence In former times, medical
men have cured many diseases, while floating in clouds of ignorance.
And this state of affairs will remain, I think, a few years longer. Under-
standing of asthma has grown inthe 19thand 20th century; the problems
have become more difficult, became more extended, but at the other
hand, the investigator has got more facts, It seems to me, however,
that the constitution of the asthmatic patient has not received enough
attention; medical science has forgotten eonsntunon and tempcrament
since 1800, It 15 to be exp d that und of b hial asthma
will be deepened by the new kind of pathogeny, which is the fundament
of the theory of stress, as laid down by Selye and others, but this question
is not yet a historical one.

Therapy always follows the theory of pathogenesis, When asthma
was considered as brought about by superfluous humours, derivation
and purgation were the logical remedies. When the cause was plethora,
bloodleltmg was the means of healmg. and as a matter of fact, Van

1 bloodletting. Now, blood-
letting 15 pracucally a kind of mmbernation, and one should not wonder,
that many cases are healed in this way. In the 19th century the idea of
specificity grows enormously, and everyone looks for specific remedies;
the now well known remedtes were in the beginning often regarded
as being specific. With endocrinology a powerful agent has been dis-
covered: adrenalin or suprarenin. But night through the big stream
of reigning theortes are the cross-currents of emperical knowledge.
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Strammonium and other such agents are discotered sn this way.
And in the school of so-called nature healing diet, water cures and
gymnastics are applied.

But as the exposition will show you all kinds of therapeutic measures.
1 need not enlarge upon therapy.

I may conclude with the expression of the hope that you shalf draw,
both from theoretical and emperical knowledge, many old and new
means of cunng asthmatic patients, and I thank you for your gracious
attentson,



THE SOCIAL SIGNIFICANCE OF
BRONCHIAL ASTHMA *

by
P. MUNTENDAM

Summary

The treatment of the sick, the fight against disease, and the social
therapy can only be organized consciously and effectually providing
the social etiology 1s known, and the social diagnosis has been deter-
mined; in addition to which the social prognhosis must be included in
the subject of study. In former times the organized fight against disease,
and the social care of the people’s health was still insufficiently based
on the results of socio-medical investigation.

History

In antiquity, it was especially Hippocrates who attached importance to
climatological factors in the genesis of asthma; Galenus sought an
explanation of asthma from fthe angle of humoral pathology. Maimo-
nides, towards the end of the Middle Ages, points to the asthma patient’s
hypersensitivity to certamn substances, and this is confirmed in the
18th century by William Cullen. Meanwhile, as early as the 17th century,
the hereditary tendency to asthma had been pointed out, while the
bronchial spasm—whuch, too, had already been discovered by that
time—was confirmed by the development of 19th century physical
diagnostics. New concepts, allergy and anaphylaxis, begin to occupy
medical thought, while the psychogenic factors and their proximate
causative action call for increasingly serious attention.

Definition of the concept

The definition of the concept ‘asthma’ may differ according to the
views held with respect to the genesis of the disease. The attacks of
bronchial constriction constitute the nucleus of all such definitions.

Social etiology

In close connexion with the etiology of individual cases, we should bear
in mind the mﬁucnce of the patient’s milieu; causes which either act
through physi h 1 or bioct 1 factors, or should
be ragarded as mental and/or social milieu-influences. Among the first
group, the patient's housing, the factory or workshop, the climate, his
* Lecture held at the Opening Ceremony, Dr. P Muntendam, professor in the University

of Leyden (Holland) 15 Director General of Public Health
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diet, and further, animals, plants and micro-organisms may play a part.
The mental milien is especially determined by the atmosphere prevailing
at home and at work; the social milieu depends, among other things,
on the patient’s economic circumstances

This part of our study includes also genetics. It is generally assumed
that the heredity of an allergic constitution is irregularly dominant. It 1s
this constitution which determunes the individual’s asthmatic reaction,
either to a psychic conflict, or to the action of an allergen

Social pathology
The significance of the disease for society (soctal pathology) constitutes
its social significance in a restricted sense.

Morbidity. According to the records of the ‘Centraal Beheer’ (re.
Netherlands Central Admumstration Office of Social Insurance) the
number of cases of asthma per 100 workers, 1n 1937, was 0.10 per cent,
and in 1953, 0.36 per cent. This would mean that, out of the total
population of the Netherlands, 36,000 persons were absent from thewr
Jobs in 1953 on account of asthma. The increase of the number of
asthma cases 1s the more evident when we find that the total number
of cases of all diseases was, in 1953, only double that of 1937 Further,
other diseases in which a psychogemic cause may be assumed, also
ncreased considerably 1n the Netherlands after the war, so that the nise
in the incidence of asthma also points in the direction of the psychic
factor 1mn the genesis of the disease.

From two different investigations (One at Gromngen, and Groen
with the Philips concern, Eindhoven) 1t appears that the total number
of asthma patients i the Netherlands 1s greater than the number of
absentee workers. Both these investigations show between 1 and 1.5
per cent of the population, which would amount to about 100,000
asthma patients in the Netherlands.

There exist no clear and reliable data concerning the spread of the
disease in this country, But what does strike one 1s the fact that the number
of men rejected for military service on account of asthma is mnvarrably
and considerably lower in the southern provinces (Limburg, N Brabant)
than the national average, while the north-western province (North
Holland) is constantly far above the latter average.

The i in 1-child; held last year, showed that
morbxdxty among these chlldren was about equal to that among adults,
viz 1 per cent.

. It is already clear from the above data that, i1n the Netherlands asthma
is af very great social significance.

to the data published by Unger, ing that 60 per cent of

asthma patients are be!\v:en 20 and 40 years of age, this means that, in
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the Netherlands, there are about 60,000 asthma patients in the age-
classes of productive workers.
Course of the disease. The mortality rate due to asthma is not very
high in the Netherlands. In 1950 it was (standardized), for men, 6.1
per 100,000 inhabitants, which is slightly below the asthma mortality
in Britain (Williams: 7.1 per 100,000 inhabitants in the years 1930 — 1948),
For women, the death rate was lower, viz. 4.4 per 100,000 inhabitants.
The asthma mortality figures, however, have trebled in the Netherlands
since 1920; but closer analysis will be needed to show whether this
increase is in accordance with reality. Notwithstanding the relatively
low mortality, physicians examining persons for a hfe insurance are
somewhat hesitant 1n accepting asthmatic canddates, in view of possible
complications or other affections based on an allergic constitution.
Although the duration, per case, fell from 30.4 days in 1937 to 24.5
days 1n 1950, the total number of working days missed on account of
asthma was nearly trebled. Possible explanations of this may be the
1ntensification of psychic factors as morbific cause after the war, and the
increased employment of older people among the working population.
Invalidity The age-spread of those in receipt of invalidity benefit on
account of asthma, from the ‘R, V.B.” (1.e. Netherlands State Insurance
Bank) was, in 1952 and 1953, as follows:

17-20years .. .. 2 4050 years ....... 214
20-30 ,, .. ... 69 50-60 , ... 251
30-40 ,, .. 109 60-65 ,, ....... 103

65 and older .. .. . 17

This total of 765 National Insurance annuities amounts to 2.3 per cent
of the total invalidity benefits paid out. The total amount paid out on
account of asthma was f 94,546 68 (68 = cents). On January 1, 1955,
610 of these annuities were stil running, 79 being terminated due to
p:mcms recovery, and 76 o\vmg to death

T of ies paid to women on account
of asthma out of the total amount of annuities paid to women, shows
a nsing curve, i.e. from 0.6 per cent in 1948 and 0.5 per cent in 1951,
10 2.2 per cent in 1953. This too may perhaps be explamned by the
employment of an increasing number of older women, and increasing
psychic tensions in connexion with the ever rising industrial produc-
tivity.

Social and economic significance. The total amount of sick-pay re-
ceived by asthma patients from the Central Administration Office of
Social Insurance was, in 1937, just over f20,000.— and 1n 1950 nearly
J181,000.—; viz over 1 per cent of the total amount of sickness benefit
paid out. Out of a National Insurance Fund covering 200,000 insured




SOCIAL SIGNIFICANCE 345

persons, an average of 74 patients per year were admitted to hospital,
at a cost of about f 30,000 — This would amount to more than 1
million gwlders for the total number of persons insured with a sick-fund
in the Netherlands, for the hospitalization of asthma patients alone

With regard to the non-tnsured section of the Dutch population we
are unable to assess the socio-economic significance of disease; a fact
which is to be regretted particularly with respect to married women
and housewives.

The testing of a person for a given kind of job is 2 matter of con-
siderable socio-medical significance, also in the case of asthma In
addition fo declaring a person unsuitable for certam trades (e.g in
dusty surroundings) the test should also be directed positively, 1e.
towards such types of work as the asthma patient may safely be en-
trusted with.

Social therapy. The fight against any disease 1s closely bound up with
its causes and its consequences for society, while the possibilities of
exercising influence i both a prophylactic and curative sense should
also be known. So long as this 1s not the case, 1t will be better to dwrect
the available financial means towards scientific mnvestigation, rather
than towards the creation of a large and expensive organization.

The knowledge of the causal treatment of asthma justifies, next to
supporting scientific investigation, also the creation of an organization
devoted to fighting the disease. In this, especial attention should also
be given to the psycho-somatic treatment of asthma (psychotherapeutic
group therapy according to Groen), which has been more and more
the centre of interest in the Netherlands during recent years

Before all, however, the orgamized fight aganst asthma should be

» directed at the child. By taking heredity into consideration when giving
pre-mantal medical advice; in giving dietary advice to expectant mothers
and during the breast-feeding period, and 1n creating a psychically and
hygienically healthy milieu, powerful contributions can be made to the
suceess of this fight, More especrally, organized care of infants-in-arms
and babies by the existing consultation bureaux, and their arrangements
for district vistting, as well as medical superviston m the schools, will
facilitate attention being given to the children’s psychic milieu.

Most interesting are the results of the treatment m the ‘Herdeheuvel’
Institutron at Hilversum There, an extremely pure psychic mulieu is
created for the children; the feeling of ‘being 1ll’ 15 completely repelled;
the therapy including the absence of any spectal anti-allergy diets. “All
the children join 1 eating everything”. So far, the results are most
gratifying. The children’s non-attendance at school is below that of
other Hilversum children. After 6 months, 73 per cent of the children
were ‘well’, 23 per cent ‘moderate, but improved’, and 4 per cent
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without improvement. To achieve a lasting result it is especially the
simultaneous improvement of the family milieu, and the social after-care
that are important if this physical and psychic sanitation is to be per-
petuated.

For the organization of an early and effectual treatment of asthma
in children, the following are imperative:

1) General guidance and education of the population into under-
standing that asthma is a disease which can be treated in such a way
as to ensure for the child a full future life.

2) Individual guidance and mstruction of the asthma patlent s milieu.

3) Early recognition of p through bureaux for
infants and babies, and medlml supervision in schools.

4) Creation of scientific centres for investigation and therapeutic
advice.

5) Foundation of therapeutic institutions.

6) Organization of after-care.

With regard to the fight agamnst asthma in adult patients, those
measures are of particular importance which are directed towards the
improvement of the working mulieu, both sn a physical and chemical
sense (Safety Act, Stonemasons’ Act), and in a psychic-hygientc sense,
In this connexton, great value must be attached to the establishment of
industrial medical services, and the medical consulting hours in factories,
which may make a considerable contribution to the relationships among
the personnel in the industry. In addition, the enforcement of the
Partially Unfit Workers Act (2 per cent partially unfit compulsory in
large concerns) may be of importance for asthma patients

The implementation of the programme here developed demands the
concern and the financial co-operatton of the entire population. Ad-
mittedly, the Netherlands Budget since 1951 has included a modest item
(for 1956 ca. f 400,000.—); but both the Government’s contribution
and those of the general public towards private organizations remam
insufficient for the fight against this socially important disease. For this
reason, this opportumity was serzed to stress the great significance, for
both the people and the individual, of an efficient and successful fight
against asthma.




ASTHMA IN A PARISIAN QUT-PATIENTS
CONSULTATION*

by
8. N. HALPERN

The asthma problem in Paris is not very different from that o the
Netherlands. But due to the great Aifls B climatic
n ND\:thcm and in Southern France the frequency, the causes and the
melilcalions of asthma are quite different an Litle and in Nice.
'I"ans is sitvated in the northern part of France and its climatic con-
ditions are not very different from those in the WNetherlands. The patients
whose cases will be analyzed here come from our out-patienis con-
sultation of Prof. Vallery-Radot's chinic in Hospital Broussais Because
 the number of hospital beds available i the Pansian hospitals since
the war is extremely limuted, it became 2 necessity 1o study and treat
asthma patients in an out-patients consultation which 1s simifar to a
Physician's office. But unquestionnally there is a cryng need for in-
stitutions for study and treatment of asthma, similar to those used in
the treatment of tuberculosis Prolonged rest, convenient diet, the
choice of suitable climatic condions, the psychological role of the
nurses and physicians m whom the patient has confidence, the feeling
that he 1s in specialized institutions, all this will comfort the patient
and make the difficult task of the physician easier
Status asthmaticus cannot be treated satisfactorly in any place but
in the hospital. Fortunately the sncidence of panents mn status is very
Iow now, This leaves a great number of patients who are ambulatory
and who can be studed thoroughly and satisfactorily 1n 2 well organ-
ized out-patients consultation. At the out-patients consultation of Prof.
Vallery-Radot’s chnic which 15 the only one really specialized allergy
clinic, abont §000 1500 patients are sgen every year mqstly for asthma,
It is most important to explain to the patient, on his first wisit, the
nature of the disease with which he 18 affected. Hope of a cure shouid
not be withheld. Asthma can be cured completely providing that the
patient has not ped changes of ible type. If ¢
has occured, then our prognosis must be guarded and the patient should
be rehieved and the progress of the disease retarded, but a complete
matic. We explain to the patient that no

cure becomes highly proble !
immediate miracihwxll be performed, and that satisfactory results can

* Lactuce held at ibe Exposidorn.
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only be obtained by full and absolute co-operation between the patient
and the doctor and that the treatment must be carried out over a long
period of time. If the patient 15 unwilling to co-operate on this basis,
it 1s best for both physician and patient to part company then and there.
Asthma 1s a dlscouragmg dlsease from the vxewpomt of the pauent and
a difficult one from the physician’s . Ci 1
become notorious ‘shoppers’ (H. L. Rogers) They very often become
unfaithful to thewr doctor for charlatans who are able to cure asthma
by some miraculous magnetic fluids. An attempt should made to dis-
courage this kind of behaviour.

Patients treated at the out-patients consultation come from two
sources:

1) Those referred by outside phystcians.

2) Those who are sent by other patients.

1) For the first group of patients, a complete report of the findings 1s
sent to the referring physician. Often we are sending the necessary
allergen-extracts to the physician with brief but definite directions for
their use. The patient ts re-adressed to me after the first month of treat-
ment. This visit 1s very important. It is stmilar to the first visit to the
garage of your new car after its running 1n. All symptoms are carefully
discussed and a further effort is made to determine what produced them.
It is important to check the reactions to the allergen injections in
order to adjust the dosage.

The patient is then referred to his general practitioner with pew
instructions. The advantage of this plan is to build up a teamwork
between the general practitioner, the patient and the specialist. Careful
and dipl hing by the specialist brings about intelligent
co-operation on the part  of the referring physician.

2) The patients who come direct to the clinic are treated in the hospital
by some of the assistants under our supervision. The essential elements
of the examination are:

History: the initial history is important. It is usually taken by the
specialist himself, after a general examination by one of the senior
students. We use history forms which are time saving and tend to a
more orderly recording of the facts. They should not become too
mechanical. The patients are requested to tell first their troubles and
after that they are inquired about the following facts:

The age of onset.

The frequency and severity of the attacks.
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The ¢i of the
by day, at night?

The influence of the season, of the climattc conditions.

The nature and amount of sputum,

The role of infection.

Has there ever been an attack brought on by the use of a drug such
as asprin?

The influence of dust or animal dander.

Has the patient vasomotor rhinitis?

Is the patient recovermg his breath completely once the attack has
passed? This gives an idea about the degree of emphysema

The inheritance factors.

Other allergic conditions which have preceded or are
with the asthma.

If the patient is a woman, itisimportant to know therole of the menses.

What are the drugs which provide relief?

Is the patient using sympatho-mimetic drugs?

Is the patient taking any treatment between the drugs?

pp of the attacks: at home, at work,

The physictal examination” The entire respiratory tract is given a
thorough exarnation. We know that the upper respiratory ways are
mostly participating in the allergic troubles and thewr physicial aspect
gives a very definite idea of the state of the bronchial mucosa. A good
asthmologue should be also a good rhinologist. 1t is therefore very
important to note the aspect of the nasal mucous membrane and the
state of the smuses The nose should be examined for

Presence and aspect of discharge.

Color of the mucous membrane*

4) pallor and edema denote allergy.
b) smooth red congestive membrane usually denotes nfection.

Presence of polypoid ion of the turbinates

Any malformation of the sept.

Transillumination of the sinus is a very simple procedure and should
be routinely done. A great deal of informations can be gleaned from
this examination.

If the sinus do not transilluminate clearly, this examination should
be completed by x-rays study. The aspect of the postnasal pharynx 1s
of interest The examination of the chest is of course of the greatest
importance. The type of the chest shoulq be noted and if there are
symptoms in favour of emphysema, the diagnosis should be reserved.
We should regularly measure the d of the chest ci
1n mspiration and in expiration with a tape measure. Spirometry 1s a
routine-procedure.
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The auscultation gives an idea of the respiratory type and shows
the vanous rales. By the way I am noticing the presence of humid
rales on the bases of the lungs, mdicating a heart congestion. The
conditton of the heart 1s of the greatest importance.

The presence of an enlarged lwver, of peripheral edema, cyanosis must
be noted. Radioscopy and radiography or tomography are routinely
applicd.

p'XIJ'he last part of our examination are the skin allergic tests. Scratch
tests are the usual procedure with exception of house dust, moulds
and food allergens for which mtradermal testing is applied.

When the patient has been tested, one should keep in mind that
severe general reactions may occur and that the physician should always
have at his disposal adrenalin and phenergan.

The following allergens are usually tested:

House dust Endo 1/4000 1/400.

Moulds. Cladosporium, Alternana, Penicilltum: 1/100 solution.

Feathers,

Danders: cat, dog, horse, cattle, goat harr.

QOrns root.

Cereals.

Orchard and timothy grass

Milk, egg, cereals, celeri, tomato, spinach, some meats.

The results of the testing should of course be set side by side with
the clinical facts.

In our country 1t 1s possible to find an allergic cause of asthma in
60—70 per cent of the patients whose asthma started before the age of
30. The percentage of posittve reactions decreases abruptly when asthma
starts after the age of 40—-50,

TREATMENT
The problem of the treatment should be considered under two different
angles: treatment of the attack and the basic treatment.

a) Treatment of the attack

Adrenalin should be used with caution We are convinced that a too
extensive use of adrenalin Jleads progressively to abuse and aggravates
the asthma. Many of our patients came to a severe state of status
asthmaticus by abuse of sympatho-mimetic substances, What 1s true
for adrenalin 15 also true for aleudrine.

Theophyllin  injected by intravenous route can stop a moderate
asthma attack. We use a solution containing 250 mgm. per 10 ml. Amino-
phyllin should be injected slowly. It can be repeated twice or three
times daily. It can be also administered by intramuscular way or rectally.
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Morphine should never be administered in status asthmaticus. Morphine
is responsible of many deaths. In severe cases of status asthmaticus we
are using now either cortrophine or cortisone. For ambulatory treatment
we use ACTH by intramuscular route while, in hospitalized patients,
intravenous drip is prefered.

Blood lettings are sometimes efficient.

Pyrethotherapy is sometimes used when hormones are contra-
indicated.

At our out-patients ltation we have an aerosol- and very
often an aerosol treatment is efficient enough to arrest an asthma attack.
We are using almost exclusively theophyllin.

b) Basic treatment

The problem 1s quite simple for those patients who are allergic to a well-
known allergen The desensitization treatment which is now applied in
many thousands of patients gives generally excellent results. In Paris,
50 per cent of our patients suffering from rhinitis or asthma are treated
in this manner We have about 100 per cent of success in pollinosis
and near to 90 per cent in dust and moulds allergy,

The pharmacotherapy of these patients must be eclectic and cannot
be uniform. Some of our patients are using hormones since 3—4 years
with a satisfactory state. We are using either cortisone 50— 100 mgm. a
day or hydrocortisone 3040 mgm. a day, or ACTH. The usual Na restric-
tive diet supplemented with Potasstum 1s applied. Theophyllin is one
of the most valuable drugs in treatment of asthma particularly when
given rectally or parenterally. Many associations of theophylin with
coffeine, ephedrine, phenobarbital, 10dides exist in France and are
largely used

Theophylline is also very often used in form of aerosols, Ths kind of
admimstration 15 used now not only by the specialtst and in the hospitals
but by almost every practitioner. It 1s harmless and gives very good
tesults not only in acute state but also in maintenance treatment. It is
1nteresting to note that the repetition of acrosol treatments can provide
a long lasting relef.

Antihistaminics are usually efficient in allergic rhinitis. In asthma
the results are confusing and irregular. We have been able to show
that antihistaminics and especially phenergan are regularly active n
the prophylactic treatment of asthma which is.. pmduced. by high mole-
cular proteins, such as danders, feathers, animal proteins. In asthma
produced by small molecular allergens, such as dust, moulds allergen
and even pollen allergen, antihistaminics are npt very helpful

1t is difficult to explain the difference of actlor} in lhe.tw'o groups
of patients. Antil inics are almost 1 inactive in infections
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and in non proteinic asthma. Qur bronchoscopic studies indicate that
in these cases local or regional spasm produced by irritation by the
modified secretions 1s responsible for the dysp . Theophyllin,
iodides, ephednn and hormones are much more helpful in
these cases.
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PROBLEMS AND POSSIBILITIES FOR THE GENERAL
PRACTIONER DURING THE TREATMENT OF
BRONCHIAL ASTHMA*

by
A. H. VAN LIDTH DE JEUDE

Summary

I would first briefly mention the general practitioner’s difficulties n
treating persistent cases of bronchial asthma, because of the feeling of
disapp and y on the part of both patient and phy-
sic1an, which further jeopardizes any still remaining chances of successful
outcome of the treatment. I here distinguish between ‘difficult’ and
‘troublesome’ cases; and I suggest that, instead of resigning himself
to the fact or the possibility that a disappointed patient may seek help
elsewhere—usually with equally unsuccessful result—, the doctor should
endeavour to find out whether there may not be certain factors in the
circumstances of the patient’s personal life that may be responsible for
the genesis and/or continuance of the affection, and which, if revealed
and consciously realized, may open up a new outlook suggesting different
therapeutic measures. I will now describe three case histories by way
of illustration.

Case 1. Man, aged 49, married, with one daughter. Has attacks of
asthma when at home (week-ends) with his wife and child, but never
when away during the week., Was treated in many different ways,
without lasting success A private conversation revealed that he had
been mitiated into the ‘facts of life’ when a boy of 16, by a widow, the
mother of a school friend. He later marrted, but his wife was cool
towards him, and therr sexual life was unsatisfactory. After many
years of unsuccessful treatment, the long, confidential talk with the
Joctor led to a separation from hus wife, after which the attacks gradu-
ally ceased.

Case 2. Woman, aged 32. Came for treatment in 1953, having had

attacks for 7 years. Rather unhappy youth, Man’iec{ in Zeeland after

4 years courtship. Father-in-law indfferent; mo!her—x{l-law against the

marriage. Husband also very callous towards he{. Coitus very panful.

Patient says: ‘I need a lot 91‘ love; 1f anybody 15 kind to me 1t docs more

good than a hundred . R d tr e R
« Lecture held at the Exposition.
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where P = force, V = dw/dt = velocity, Po = isometric ten-
sion, a and b are constants with the di i of a force
and a velocity respectively. Arranging the equation in this form
makes it clear that the force-velocity curve is part of a rect-
angular hyperbola. The form V == (Po —~ P)b/ (P -+ a) maybe
more evocative; for it shows that the velocity depends on the
difference between the actual force acting on the muscle (P) and
the maximum force which it could develop (Po).

Not only does Hill's equation fit the experimental force-
velocity carves of many different types of muscle; but also one
ofits constants (a} can be determined independently from either
mechanical or thermal measurements and the two estimates
agree reasonably well.

It should be noted that since Po appears in it as a constant,
Hill’s equation can only be applied near the flat top of the
tension-length curve, e, where the muscle has about its in v
length, Moreover, since the elastic component has been elimi-
nated by recording isotonically, the equation applies to the
contractile component alone.

Dvnaac Perrormancs wity Varovs Tyees or Loan
In the region of its 1 sitz length, the mechanical behaviour of
the tetanized whole muscle thus appears to be fully determined
by the equation
Vo= (Po ~ PIb/(P + a) ~ d{f(P}}/dt

where x = f;(P} is the equation of the stress-strain curve,
known experimentally frors Figure 4. This makes it possible
to predict how the muscle will react when it is confronted by
any specified mechanical system.

Inserting the appropnate relationship (1mposed by the ex-
ternal mechameal conditions) into the above equation, the
following cases have been worked out:

1. Isometric contraction. V = O, therefore

(Po ~ PYBJ(P + a) = d[fy{P)}/dt

i.e. the rate of nternal shortenng of the contractile compenent
= rate of internal Jengthensng of the elastic component. The
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solution to this equation describes the way in which isometric
tension rises with time. It is in good accord with experimental
fact (Hill, 1938; Wilkie, 1950).

2. Imposed constant velocity (Levin-Wymanlever); V =const
(Hill, rg38).

3. Inertia wheel; P = M dV/dt (Hill, 1940).

4. Inertia 4 constant force F; P = F + M dV/dt.

This last is the situation which confronts a muscle in the living
body. The predicted result, which becomes oscillatory under
certain conditions, is in good agreement with experimental
findings (Wilkie, 1950).

Although it is easy enough to write down these differential
equations, it is often impossible to solve them algebraically,
because they are non-linear. The result must then be obtained
by computational methods or, much more simply and quickly,
by building an electrical analogue circuit (Wilkie, 1950). The
contractile component is imitated by a battery in series with a
non-linear resistor; the elastic component by a non-linear capa-
citance and the external Ioad by appropriate inductances

= inertias) and batteries (= forces).

‘Twrrex AND TETANUS: THE ACTIVE-STATE CURVE

The physical state of 2 muscle is exactly the same during the
early part of a twitch and during a tetanus (after all, the muscle
cannot know after the first stimulus whether or not other
stimuli are coming). However, the contracted state or ‘active
state’ does not last very long; and after only one stimutlus there is
not time for the jsometric tension or the 1sotonte shortening to
reach its full (tetanic) value. The exact way in which the active
state appears and disappears has been extensively studred in
recent years, for there is abundant evidence that many drugs
act by altering the time-course of this process.

Definition of active state. The intensity of the active state at any
instant is defined as ‘the isometric tension which the contractile
component can develop (or just bear without lengthening) at
that instant’. The tension in the whole muscle follows a much
slower time-course because of the series elastic component.

(1) The onset of activity begins very soon after the stimulus. The
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first change in mechanical properties (at 0°) can be detected
after 3 m.sec. (Hill, 1951b); spontaneous tension development
after about 12 m.sec. (Abbott and Ritchie, 1951); and isotonic
shortening after about 20 m.sec. (Hill, rg5ra). Since isotonic
shortening begins at its full maximum speed, one may conclude
that by this time the active state has already reached its full
intensity.

(2) The plateau of activity. Activity remains at full intensity for
an appreciable time after the stimulus (40 msec. at o° C.,
10 musec. at 20° G.). During this period the muscle behaves
exactly as though it had been tetanized (Macpherson and
Wilkie, 1954). If the effect of the series elastic component is

) ’ T M9)
the
muscle can develop, or bear, L1e 1L LELILG LENSIOLL

(3) The decline of activity. The apparent duration of the plateau
varies inversely with the sensitivity of the tension-recording
apparatus employed. Thus if 2 piezo-electric crystal is used in-~
stead of a transducer valve, the first decline from the plateau
can be detected at 34 msec. (Ritchie, 1954a) instead of the
40 musec, quoted above., The falling phase of the active-state
curve can be determined without this ambiguity by the method
described by Ritchie (1954b). When the rate of change of ten-
sion in a muscle is zero, its elastic component must be at un-
changing length. This occurs at the peak of an isometric twitch;
and since the total muscle length and the length of the elastic
component are then both unchanging, the contractile element
must also then be neither lengthening nor shortening. In this
situation, the tension which it exerts (which 15 the same as the
tension exerted by the whole muscle) must be equal to the in-
tensity of the active state, according to the definition given
above. By releasing the muscle at various instants after the
stimulus, Ritchie obtains a set of twitch-like tension records
(Figure 7). The peak of each of them must lie on the active-
state curve, which 1s thus indicated by the dashed line in
Figure 7.

The apparatus is arranged as shown m Figure 7. The (ur.x-
loaded) lever 1s prevented from moving by the stop, and is
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attached to the transducer by a slack connexion. The amount
of slack does not matter so long as it is greater than the amount
by which the series elastic component is stretched at the height
of contraction—that s, about 1+5 mm. (see Figure 4).

Fic. 7. The active-state curve Apparatus and experimental tension-tume
curves The dashed hne drawn through their peaks shows the decline in
intensity of the active state,

When the muscle is stimulated, it develops tension iso-
metrically, but this is not recorded When the stop is suddenly
removed, the series elastic component shortens abruptly (as in
Figure 3) and the tension falls to zero. However, an active con-
tractile component then redevelops tension, which is recorded
as in Figure 7. The later the release, the less tension redevelops.

The active-state curve is very easily influenced. Its falling
phase is delayed by adrenaline, caffeine (Goffart and Ritchie,
1952), nitrate, bromide, iodide (Hilt and Macpherson, 1954),
quinine (Lammers and Ritchie, 1955), certain quaternary
ammonium salts (Ritchie and Wilkie, 1956}, also by previous
stimulation (Ritchie and Wilkie, 1955), decrease in temperature
(Macpherson and Wilkie, 1954), or increase in hydrostatic
pressure {Wilkie, 1954, unpublished). These effects are prob-
ably all mediated at the surface of the muscle fibres (Hill and
Macpherson, 1954).

THE CHARACTERISTIGC CURVES oF MusGLE
In earlier sections the mechanical condition of active muscle has
been specified by four curves:
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(x)f'?‘llg)e stress-strain curve of the series elastic component,
= f,(P).

{2) The tension-length curve, B, = f,{x),

{3) The force-velocity curve. @™ £:(P).

{4) The active-state curve, P, = F(t).

P = force, P, = isometric farce, x == length, t = time, f,, £,
etc, are to be regarded purely as empirical functions defined by
the experimentally determined shapes of the curves,

Curve (1) does not depend directly on the contractile
machinery, Curves (2) and (3) seem to express the properties of
the contractile proteins inside the muscle fibres. Similar curves
are obtained from glycerolextracted muscle fibres, activated
by ATP; and even from artificial threads of muscle protein
which has been in free solution (see e.g. Weber, 1954).

In contrast, curve (4) arises from the mechanism by which
the contractile machinery is switched on and off in response to
changes of potential at the cell membrane.

Each of the curves gives only a partial view of the active
muscle, for each of them is made by holding all buttwo of the
parameters constant and observing the relationship between
the remaining pair. How should one combine the curves when
all the parameters are varying at once, as they may do in an
actual contraction?

Skarterung and the tension-length curve. The force-velocity curve,
dx/dt == £,(P} can be written in algebraic form (Hill's equation):

dxjdt = (P, — PYB/(P + a}
Since P, appears in 1t as a constant, this equation applies only
for small Iength changes in the region near the flat top of the
tension-length curve However, the equation can be modified
to apply at other fengths by arranging that P, should vary with
mauscle length according to the tension-length curve:
dxjdt = [fi(x) ~ P/(R + 2)
This equation describes the full range of shortening of the

tetanized muscle with fair accuracy {(Abbott and Wilkif:, 1953}
Dynamics of o single tawntch, Hull’s equation can be modified also
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to take account of the decline in activity following a simple
stimulus by altering P, both as a function of time and of length:

Po(xt) = folx) . fi{t)/P*
P,* is the original P, of Hill’s equation, i.e. the tetanic ten-

sion at body-length.
So the equation becomes

dxfde = [6,(8) . T{)/B* — PJbJ(P + a)
This equation can be tested by inserting experimentally deter-
mined values for P,, a, b, and for the tension-length and active-

state curves; then integrating to find how x changes with t for
different values of P; i.e. one predicts the shapes of isotonic
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twitches against various loads. This work (Ritchic and Wilkie,
1955~6) is still in progress. Results so far show fair accord be-
tween theory and experiment, as illustrated in Figure 8, where
the equation is tested at two different initial lengths as well as

THITCHES

Shortening mm

Time 50/sec—~

Fro. g. Isotonic and isometric twitches superimposed on the same time
seale. Isotomc tennians, from above downwards, 1, 2-5, 5, 10, 20 grams
weight; peak fsometric tension, 28 § grams weight.

at sgveral different loads. This equation may therefore be re-
garded tentatively as the general equation describing the
mechanical properties of contracting muscle; from it the various
characteristic curves emerge as special cases,

Relaxatwon. So far we have confined attention 1o the phase of
contraction. The mechanical state of the muscle in the succeed-
ing phase of relaxation is not well understood at present.

Figure g shows that relaxation is much slower under sso-
metric than under 1setonic conditions, leading to the apparent
paradox that the muscle is able to sustain a given isometric
tension long after it has been obliged to drop a weight producing
the same tension. The explanation for this is not certain, but it
may be that the muscle proteins retain some of their contracted
structure until they are disrupted by forcible lengthemng.

An examination of the mechanical properties of muscle along
these lines should make possible a more penetrating analysis
of the various factors which influence contraction. Many drugs
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alter only the active-state curve; temperature change alters
both the active-state curve and the force-velocity curve while
the tension-length curve is more or less independent of external
influences. The curves thus appear to reflect separately the
properties of separable parts of the contractile machinery,
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XVIII

Proteins in Muscular Contraction

S. V. PERRY

tion it is necessary to be able to describe the marked

changes which occur in muscle tissue during activity in
terms of the proteins themselves. Unfortunately we are not yet
able to do this, but in recent years some progress towards this
goal has been made and I wish in this lecture to relate our know-
ledge of the muscle proteins to the structure of the cell as 2 whole
and in particular to those morphological components within the
cell which are responsible for contraction.

The cytoplasm of cells from smooth, cardiac and skeletal
muscle tissues contains large numbers of longitudinal structures
known as myofibrils. These structures have long been recog-
nized as the site of the contractile process and the study of
muscle has been largely devoted to the study of the myofibril
itself as a morphological unit, or to substances derived from it.
Apart from the myofibrils the skeletal muscle cell contains the
usual formed elements such as nuclei, glycogen, fat granules,
endoplasmic reticulum and lipoprotein granules (the larger of
which correspond to mitochondria and which are perhaps best

PR M A

To understand the role of the muscle proteins in contrac-

is now clear that they have indirect roles to play. In the muto-
chondria are localized the enzyme systems by means of which oxi-
dative processes are harnessed to produce adenosinetriphosphate
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(ATP), whereas the anaerobic production of this substance
takes place in the soluble sarcoplasm where the enzymes of
ghycolysis are found. The relative importance of these two
systems in providing the fuel for the contractile activity of the

Myotibrils

P

Mitochondrle< |

Retlcutum™—

Sarcolemma-—

Nucleus-—-—

Sarcoplasm

Fic. 1, Schematic representation of the skeletal muscle cell There is a
wide variation 1n the number and size of the sarcosomes found 1n different
skeletal muscle cells In the diagram the mitochondria are shown to be
relatively abundant as in a highly oxidative tussue such as pigeon breast
muscle In some mammalian muscles the sarcosomes are smaller and may
be agsociated with the T band.

myofibril is reflected in the morphological appearance of the
muscle. Tissues of high oxidative activity such as cardiac muscle
and the wing muscles of insects and of birds contain numerous
large mitochondria, whereas in the skeletal muscles of most
mammals the mitochondria are much smaller and less abun-
dant,

Since the fact that about 8o per cent of the dry weight of
muscle consists of protein suggests that the contractile system is
built up from this substance, 1t is not surprising that the muscle
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proteins have been intensively investigated. From the work of a
number of investigators (Halliburton, 1887; Von Furth, 1893,
1919; Weber, 1925, 1927; Weber and Meyer, 1933) it was
apparent that two main protein fractions could be obtained
from skeletal muscle tissue. The fraction obtained by extracting
minced muscle with water or solutions of low ionic strength
(<o15) was known as the myogen fraction and was later
found to contain all the enzymes necessary to convert glycogen
into lactic acid. When the extraction was carried out at higher
ionic strength (>>0-5) large amounts of a globulin, myosin,
which gave rather a viscous solution, was obtained in addition to
the myogen fraction, It was presumed that myosin was derived
from the myofibril—a view which has been amply confirmed
by the study of isolated myofibrils. Also it is now realized that
solutions of low lonic strength simply extract the soluble sarco-
plasm, whereas to bring the proteins of the myofibril into solu-
tion higher salt concentrations are required to break down the
forces which bind the protein components together in this
structure.

Subsequent investigations of the myofibrillar protein fraction
indicated that in addition to myosin two other proteins, namely
actin (Straub, 1942, 1943; Szent-Gydrgyi, 1945) and tropo-
myosin (Bailey, 1946, 1948) were present. Any understanding
of the role of these substances in contraction requires knowledge
of their localization in the myofibril and consequently the dis-
cussion which follows will be primarily concerned with this
aspect and with the interaction of the myofibril and ATP.

STRUCTURE OF THE MYOFIBRIL
The skeletal muscle myofibril at equilibrium length is charac-
terized by two main bands—the I and A bands The A band,
which is usually slightly longer than the I band in hving muscle
Pl PNt St cmmtatin sln bt afeha

about ten times as anisotropic as the I band. A number of other
cross-bands and striae which have been recognized in the skele-
tal myofibril are indicated in Figure 2. Of these the Z line is a
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prominent feature bisecting the I band and there is evidence
that it runs continuously across the cell binding the myofibrils
to each other and finally fusing with sarcolemma (Draper and
Hodge, 1949). The only other banded feature which will be
discussed here, and in which changes have been observed during
contraction and stretch, is the H or Hensens disc, This is a

HEUBLINES 1 BAND uoisc 1 8an0
L3
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Fio, 2, Diagram showing cross-bands and
itmes of the skelctal myofibril.

rather broad band of lower protein density which appears in the
centre of the A band when muscle is stretched (Hanson and

B F Havlew 1are) and which accardine ta cama assthong fo

the application of the electron microscope to the study of the
ultra-structure of muscle has amply confirmed these views.
These first electron microscope studies seemed to indicate that
the myofibrl was built up of parallel filaments running con-
tinuously through many sarcomeres. The filaments appeared to
be 100200 A in diameter and to have a regular longitudinal
periodicity of 250-400 A, Cross-bands were considered to arise
from the overlaying of other proteinacious materials, that
occurring in the A band for instance was called the A substance.

It appears, however, that the fine structure of the myofibril
is more complex than was originally thought, for the study of
thin cross-sections wnh lmprOVCd tcchmques has prowded evx-
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diameter which increase to 140 A where they pass through th(.:



316 5. V. PERRY

proteins have been intens” -7 o v T rkofa
number of investigators o 1893,
1919; Weber, 1925, 197, - o toou, it was
apparent that two main protein fractions could be obtained
from skeletal muscle tissue. The fraction obtained by extracting
minced muscle with water or solutions of low jonic strength
(<0-15) was known as the myogen fraction and was later
found to contain all the enzymes necessary to convert glycogen
into lactic acid. When the extraction was carried out at higher
ionic strength (>0-5) large amounts of a globulin, myosin,
which gave rather a viscous solution, was obtained in addition to
the myogen fraction. It was presumed that myosin was derived
from the myofibril—a view which has been amply confirmed
by the study of isolated myofibrils. Also it is now realized that
solutions of low ionic strength simply extract the soluble sarco-
plasm, whereas to bring the proteins of the myofibril into solu-
tion higher salt concentrations are required to break down the
forces which bind the protein components together in this
structure.

Subsequent investigations of the myofibrillar protein fraction
indicated that in addition to myosin two other proteins, namely
actin (Straub, 1942, 1943; Szent-Gybrgyi, 1945) and tropo-
myosin (Bailey, 1946, 1948) were present. Any understanding
of the role of these substances in contraction requires knowledge
of their localization in the myofibril and consequently the dis-
cussion which follows will be primarily concerned with this
aspect and with the interaction of the myofibril and ATP.

STRUCTURE OF THE MyorERIL
The skeletal muscle myofibril at equilibrium length is charac-
terized by two main bands—the 1 and A bands. The A band,
which is usually slightly longer than the I band in hving muscle
(A. F. Huxley and Niedergerke, 1954), contains the bulk of the
protein, It can be seen as a dark band when viewed with ordin-
ary light but in polarized light the A band appears light as it is
about ten times as anisotropic as the I band. A number of other
cross-bands and striae which have been recognized in the skele-
tal myofibril are mndicated 1n Figure 2. Of these the Z lines a
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cent of the total protein consists of actin and myosin, and the
remainder is made up of tropomyosin and possibly some other
proteins not yet characterized. In the latter group would be
included proteins of which cross-striae such as the Z line for
example are composed, and those which might be presumed to
be present to form a framework of stroma to support and bind
the contractile proteins, Certainly an insoluble residue remains
behind after myofibrils are extracted with solutions which would
be expected to bring the recognized myofibrillar proteins into
solution (Perry, 1953). Hanson and H. E. Huxley (1955) have
some microscopic evidence that such material is present in the
myofibril.

Taste 1, Size and shape of the molecules of proteins obtained from
the rabbat skeletal myofibril Data taken mainly from that collected
by Bailey (1954)

Protein Molecular  Thickness Length

weight (A) (A)
Myosin 420,000 25 2,300
-1,500
"Tropomyosin 53,000 ~15 ~400
Achn (monomer)  ~70,000 ~2h ~290
Actin {dimer) ~ ~140,000 ~21 (%) ~580

It should be emphasized that the myofibnl consists of a con-
] gel ining an average 15—20 per cent protein and
will therefore constitute a comparatively rigid structure. The
surrounding sarcoplasm may be even more concentrated with
respect to protein (A, F. Huxley and Niedergerke, 1954) but as
the proteins are in solution 1t will form a much less viscous system.,
(a) Mposin. Myosin, which accounts for about 45 per cent of
the total intracellular protein of skeletal muscle, is a globulin of
high molecular weight (see Table 1). At pH 7 it is insoluble at
ionic strength (I) =0 o5, but at higher 10nic strength (~o 5}
gives a viscous birefringent solution. Recent investigations (Laki
and Carroll, 1955) suggest that the molecular weight is about
420,000, which value is lower than that previously reported
(Weber and Portzehl, 1952). Furthermore physical investiga-
tior.ls indicate that the molecule is very asymmetric—a property
which is of importance 1n its structural and contractile roles.
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H space. Lying between these A filaments and forming an inter-
locking hexagonal array with them are finer filaments of 40 A.
These fine filaments do not appear to be present in the H space
but extend into the I band and are known as the I filaments. It

F16. 3. Scheme for the fine structure of the skeletal myofibril. After
Hanson and H. E. Hixley (1953, 1935).

has been postulated (Hansor and H. E. Huxley, 1955) that the
actin filaments are joined across the H space by fine extensible
filaments of protein, the S filaments. Such a scheme for the fine
structure of the myofibril is illustrated in Figure 3.

Methaods for the preparation of myofibrils free from other
formed elements and sarcoplasm (Schick and Hass, 1949; Perry,
1951, 1953; Perry and Grey, 1956) which will contract and
simultaneously hydrolyse ATP have much facilitated study of
the function and localization of the myofibrillar proteins. Before
relating the latter to the structure of the myofibril it 1s necessary
to say something of the properties of the proteins themselves.

Protrins oF THE MyoFIBRIL
Analyses of the isolated myofibril (Perry, 1952) indicate that it
consists almost entirely of protein Very small amounts of fat,
nucleic acids and inorganic material are also present but it is not
passible to say at this stage whether the two former substances
really form part of the structure or are merely adventitious con-
taminants arising during the preparation. Probably 80-85 per
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A property of myosin which has greatly influenced our con-
cepts of the biochemical basis of contraction is its adenosine-
triphosphatase (ATPase) activity, The association of this enzyme
with myosin was first demonstrated by Engelhardt and Ljubi-
mowa (193g) and since that time many efforts have been made
to separate the activity from the myosin, but the evidence avail-
able today indicates that the enzymic activity is a unique
feature of the myosin molecule and not due to a contaminating
protein. Purified myosin splits off the terminal phosphate from
ATP, a process which is greatly activated by calcium.

ATP 4 H,0 ——> ADP + H, PO,

(6) Tropomposin. Although tropomyosin is the most recently
discovered myofibrillar protein it is perhaps the best character-
ized for it can be crystallized and lends itself to rigorous puri-
fication on account of its great stability compared to myosin or
actin. Previous studies (Perry, 1953) on isolated myofibrils
indicated that tropomyosin represents about 4 per cent of the
total protein, but reinvestigation (Corsi and Perry, 1956) has
indicated that there may be very much more of this substance,
present than was previously thought (probably about 12 per
cent). As yet there is no indication of the function or localization
of tropomyosin in situ, but it has been suggested (Kominz,
Hough, Symonds and Laki, 1954) as an extension of some earlier
ideas of Bailey (1948) that the myosin monomer is built up from
units of actin and tropomyosin.

(¢) Actin. The d‘iscoxefy of nctinlfcllowc? from the work ?f

the viscosity which rose again to the original value when the
ATP had been hydrotysed, Stmular observations were made by
the Needhams and collaborators (J. Needham, Kleinzeller,
Miall, Dainty, D. Needham and Lawrence, rg4z) working
independently. Subscquent work by Straub (1942, 1943) re-
sulted in the 1solation of actin which was considered to combine
with myosin to form the complex actomyosin (myosin B). At
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that time the fall in viscosity of actomyosin which ATP pro-
duced was explained as being due to the action of the nucleotide
in dissociating the complex into actin and myosin; on complete
breakdown of the ATP the complex would be reformed with the
consequent return of the viscosity to the original high level.
Actin represents about 15 per cent of the intracellular muscle
protein and as extracted by the method of Straub (1943) it is
obtained in the so-called globular form (G-actin) which forms
a solution of low viscosity. On addition of salt to solutions of
G-actin it is converted to the fibrous form (F-actin) which
combines with myosin to give actomyosin with the properties
described above. This polymerization of actin, as it is described,
Ppossesses certain unusual features in that there are strong sug-
PR - PYY-uhroat o f

wo o I i .
have thrown some light on the mechanism of the polymerization
process.

(d) Actomposin. Although the effect of ATP on actomyosin
solutions was the first clear indication that ATP could produce
2 physical change in a protein system derived from the myo-
fibril, this effect is not strictly analogous to contraction. If, how-
ever, actomyosin 1s precipitated in the form of a thread, on the
addition of ATP under the correct jonic conditions the thread
shortens down to } or } of its original length. The acto-
myosin thread shortens isodimensionally as the protein fila-
ments of which it is composed are randomly oriented, whereas
in the myofibril they all run parallel to the axis of shortening
and consequently the myofibril contracts in the anisodimen-
sional manner characteristic of living muscle. A model which is
more comparable with the myofibril can be produced by
orientating the proteins in thesesynthetic threads, but the protein
concentration of actomyosin threads in general tends to be low
and they are not capable of developing very high tensions on the
addition of ATP. The glycerated fibre (Szent-Gyorgyi, 1949) is
a much more satisfactory model, for on addition of ATP ten-
sions are developed which are very comparable to those obtained

Y
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myosin in the light of the present views of the nature of the band
changes occurring during contraction (see below). Recently
Corsi and Perry (1956) have reinvestigated the protein fraction
extracted from isolated myofibrils on treatment with 0 078 M
borate buffer, pH 7-1 (Perry, 1953). After 1020 days extraction
of myofibrils prepared from fresh muscle ~25 per cent of the
total protein passes into solution and the myofibril takes on the
characteristic appearance shown in Plate XXV, Figure 45,
The I band is extremely faint, the Z having disappeared alto-
gether, whereas the H space becomes wider and much more
distinct than it appeared in the freshly prepared myofibril (see
Figure 44). The soluble protein fraction obtained under these
conditions consists mainly of tropomyosin and a form of inactive
actin which is different in properties from both the F and G
forms of this protein. Myosin does not pass into solution and the
ATPase activity of the myofibril falls off very lLittle during the
extraction. These investigations show that (1) there is very little
myosin in the I band, (2) myosin is probably not distributed
evenly in the A band in myofibrils isolated from fresh musele.

Craxges v TE MyoriBrIL DURING CONTRACTION
A complete description of the function of the myofibrillar pro-
teins requires, in addition to a knowledge of their localization in
the myofibnl, an understanding of the band ch occurring
during contraction, Due to the technical difficulties involved,
descriptions given by histologists have been somewhat conflict-
ing Recent studies on living single fibres with the interference
microscope (A. F. Huxley and Niedergerke, 1954) and on 1s0-
lated myofibrils from glycerated muscle made to contract by the
application of ATP (Hanson and H. E. Huxley, 1955) are not
subject to some of the errors which have complicated earlier
studies. The latter two groups of workers have concluded that
when muscle contracts to 65-70 per cent of the rest length (i.e.
over the physiological range) the A band remains virtually un-
changed in length, whereas the I band shortens. When more
extensive shortening takes place the I band disappears and the
edges of the A band make contact with the Z hne to give the
1 Thus plate will be found facing p. 320.
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in living muscle. Glycerated fibres are made by fixing strips of
fresh rabbit psoas at the sesting length and storing them in
50 per cent (v/v) aqueous glycerol for several days at —s0°
This procedure washes out the soluble proteins, much of the
original ATP, and leaves a kind of contractile skeleton of the
muscle cell. The myofibrils are oriented and held in position in
the cell just as they are in zivo. Such preparations have been
widely used as model systems for the study of contraction and
relaxation,

LOCALIZATION OF PROTEINS IN THE MYOFIBRIL

On the basis of studies of the birefringence of isolated myosin
and whole muscle Weber (1934) suggested that there was 2
concentration of this protein in the A band. It had been noted
by several workers that the intensity of the A band fell during
the extraction of myosin hut direct demonstration that most of
the myosin was concenirated in the A band was provided by the
independent investigations of Hasselbach (1953) and Hanson
and Huxley (1953). Hasselbach showed that when myosin free
from actin was extracted from fresh muscle the A band was no
longer apparent on electron microscope study of the myofib-
sillar residues, Hanson and Huxley observed somewhat similar
effects when myofibrils isolated from glycerated muscle were
perfused with solutions which selectively extracted myosin. The
latter workers did point out, however, that the centre of the
A band, the H disc, was not so readily extracted under these
conditions,

After extraction of the myosin long continuous filaments
could be seen and the postulate that these consisted of actin was

e « [AEPS 4 e
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the A filaments in their model consisted of myosm, whereas
actin was localized in the I filaments.

The possibility that the myosin is localized in the A band is
not appnrenﬂy acceptable to all wo.rkers (see A..G‘ §zcnt-
Gyorgyi, Mazia and A, Szent—qurgw, 1955); certainly it does
present some difficulties in explaining the contractile role of
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Hill, 1955) to suggest that the binding of ATP to the contractile
protein system is sufficient to produce contraction and that con-
traction itself is independent of dephosphorylation of ATP,
Morales ¢t al. (1955) consider that the contractile element

yosin} is kept fully ded due to the mutual repulsion
of positive changes distributed along the length of the element
(Figure 5). On addition of ATP, which exists in solution under
physiological conditions mainly as a negatively charged ion
(ATP+-), the nucleotide is bound and neutralizes the positive
charge on the contractile element so that the extending electro-
static force disappears. Consequently the actomyosin element
will shorten under the influence of thermal agitation forces
(see Figure 5).

From time to time it has been suggested that the splitting of
ATP by the actomyosin system involves phosphorylation of the
protein, The various hanisms for ion of phosphory-
lated myosin which have been suggested range from that pro-
posed by Riseman and Kirkwood {1948), who postulated that
phosphorylation of hydroxyamic acids would modify the ex-
tending electrostatic force so that ‘entropic contraction’ of the
type adopted by Morales ef al. (1955) would take place, to those
favouring a mechanism involving formation of covalent links
between different points on the polypeptide chain of myosin in
such a way that the chain must fold (Binkley, 1945; Weber,
1955). Such a mechanism 15 illustrated in Figure 6

Using 9?P labelled ADP Koshland, Budenstein and Kowalsky
(1954) were unable to demonstrate the formation of a phos-
phorylated myosin 1ntermediate durning the hydrolysis of ATP
They concluded that if such an mntermediate existed it was of
transitory nature, but Morales et al. (1955) consider that Kosh-
land’s results are consistent with a binding-contraction rather
than a phosphorolytic cleaving-contraction mechanism, The
latter conclusion is, however, not unequivocal as Weber (1955)
has recently reported evidence for the existence of a phosphory-
lated myosin intermediate during the interaction of myosin
and ATP.

Although it is apparent from the above discusston that an
adequate description cannot yet be given of the relation of the
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appearance of reversal of striation which js characteristic of
strongly contracted muscle. On stretching the myofibeil aver the
range within which length changes are reversible, the length of
the A band is likewise unchanged for extension appears to be
confined to the I band only.

Exzymic AcTIvITY OF THE MYOFIBRIL

Of the three well-characterized myofibrillar proteins only
myosin has so far been demonstrated to possess any enzymic
activity, namely ATPase, Consequently the intact myofibril has
marked ability to liberate inorganic phosphate from ATP, but
it should be stressed that there exist considerable differences in
properties, particularly with respect ta the activating effect of
ions, between the myofibrillar ATPase and myosin when they
are studied under conditions comparable to those existing in the
cell. For instance whereas only calcium will activate myosin
ATPase the myofibrillar enzyme is activated both by calcium
and magnesium, The isolated myofibril freed from sarcoplasm
usually possesses 5-adenylic deaminase and myokinase activity
(see Perry, 1956) but these enzymes do not appear to play any
part in contraction and are probably contaminants not readily
removed by the repeated washing procedures used during the
preparation of myofibrils.

Assuming that the energy made available on the hydrolysis
of ATP provides the energy for contraction one might expect
that contraction and dephosphorylation would be closely linked
processes. Many workers (Weber and Portzehl, 1952, 1954;
Bendall, 1g53a; Bozler and Prince, 1953) have provided evi-
dence that there is a close correlation between the fevel of
ATPase actvity and the rate of shortemng in model systems of
actomyosin threads or glycerated fibres. Somewhat different
evidence supporting the same view has been obtained by Perry
(1954) from the coupled creatine phosphokinase and myo-
fibrillar ATPase systems. Nevertheless several reports are to be
found in the literature wiuch throw doubt on the view that
dephosphorylation is a y requirement of contraction.
Such examples and certain physico-chemical considerattons have
1ed Morales and his collaborators (sce Morales, Botts, Blum and
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band which apparently do not change in length. Some evidence
of density changes within the A band during ATP-induced con-
traction of myofibrils isolated from glycerated muscle has been
reported (Hanson and Huxley, 1955) and possibly these may
reflect changes within the A filaments.

Relaxed
A B
Phosphorylated
Intermediote A 8
[
P
Centracted A—B

LR Ve

Biochemical )} of the changes occurring during the
phases of a single twitch in living muscle offer an approach to
the problem of studying the chemical events which accompany
contraction i sifu. The technrcal difficulties are considerable but
with the aid of chromatographic methods some progress has
been made. The recent results of Flechenstein, Janke, Davies and
_Krcbs {1954) indicate that inorganic phosphate is produced dur-
ing a single twitch but it 1s not clear from which compound this
is derived. These workers and, independently, Mommaerts
(1954) confirm Fleckenstein’s (Fleckenstein, Janke and Elke,
1954; Fleckenstein, Janke, Lechner and Bauer, 1954; Flecken-
stein and Janke, 1953) earlier findings that the level of ATP and
ADP is unchanged during a single twatch. Whlst it is generally
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enzymic to the contractile changes, it seems indisputable that
the interaction of ATP with the actomyosin system can cause
contraction to take place. Until recently contraction had been
demonstrated in model systems containing actomyosin and not
with either protein alone, yet myosin has usually been considered

RELAXED CONTRACTED
Ter - Qahamo in wrhish the lndine of ATP ndnees eontraction The

agrtation forces,

to be the contractile partner. This view is supported by recent
experiments of Russian workers (Ashmarin, 1953; Kafiani and
Engelhardt, 1953} who have reported that ATP can bring
about the contraction of threads made from surface films of
actin-free myosin. This effect was obtained at pH g but could
be obtarned at physiological pH values in the presence of certain
dyes and suggests that the role of actin may be to modify the
charge distrthution on the myosin.

Tt is difficult to reconcile a contractile role for myosin with the
changes in striation occurring on contraction if the modet pro-
posed by Hanson and Huxley 1s accepted. This would mean that
moderate contraction involves a shortening of the I (actin) fila-
ments medated in some way by the myosin filaments in the A
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activity associated with the shortening of glycerated fibres,
during relaxation the ATPase activity is low. It follows there-
fore that ATP has a dual function when interacting with the
actomyosin system, namely:

(1) contracting action associated with a high rate of ATPase
activity,

(2) relaxing or plasticizing action associated with the low rate
of ATPase activity which occurs in the presence of relaxing
factor.

As yet there are no clear ideas on the nature and action of the
relaxing factor although relaxing activity has been claimed for
a number of enzymes, e.g. myokinase (Bendall, 1954), creatine
phosphokinase (Goodall and Szent-Gyorgyi, 1953; Lorand,
1953y aswellasfor * ~ ' ° ' T T )
pyrophosphate (W
and ethylenediami
1955).

A study of the properties of the hydrolysis of ATP by isolated
myofibrils (Perry and Grey, 1956) has shown that the inhibition
obtained by higher ATP concentrations is markedly dependent
on the magnesium concentration when this cation is the acti-
vator (see Figure 7). This effect is a feature of magnesium acti-
vation and is not obtained when calcium is the activator.
Hence at a given ATP concentration when adequate magnesium
is present the rate of ATP hydrolysis is high but if the mag-
nesium is removed from the system by various complexing
agents the ATPase activity falls to a low level due to a relative
excess of ATP, This condition of substrate inhibition is con-
sidered to be characterstic of relaxation in glycerated models
and it 15 suggested that the role of the relaxing factors is either
to bind magnesium or to maintain the ATP at a high concen-
tration so that the ATP 15 in relative excess and its relaxing
action becomes domnant. Certain properties of the substrate-
inhibited magnesium-activated ATPase support this view; for
example the effective relief of substrate inhibition by low con-
centrations of calcium is paralleled by the effect of similar
concentrations of calcium in inhibiting relaxing factor action
(Bozler, 1952; Bendall, 1953a).
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agreed that the ATP level may fall on more prolonged activity,
other workers (Mommaerts and Rupp, 19513 Munch-Petersen,
1958) have claimed that a fall in ATP and increase in ADP can
also be demonstrated after a single twitch. If the results of Fleck-
enstein ¢f al. and Mommaerts are valid they raise the question
whether some substance other than ATP is the source of the
inorganic phosphate produced in contraction, There is no
evidence as to what this substance might be, if indeed it exists
at all; the other nucleoside triphosphates (inosinetriphosphate,
uridinetriphosphate and guanosinetriphosphate) which acto-
myosin readily hydrolyses have come under suspicion but some
results of Hasselbach (reported by Weber, 1955) on their ability
to induce the relaxation of glycerated fibres appear to exclude
these substances. Certainly iz vitro ATP will induce contraction
of the isolated myofibril which is completely free from the other
nucleoside polyphosphates.

RELAXATION

Although this lecture is intended to deal with the muscle pro-
teins and contraction it would not be out of place to conclude
with a few remarks about their role in relaxation, If the isolated
myofibril is treated with ATP of the same concentration as that
found in the cell and 1n a similar ionic environment, it hydro-
lyses the nucleotide rapidly and contracts. In resting muscle the
rate of inorganic phosphate production is very low, suggesting
that there is present 1n living muscle some factor which inhibits
the myofibrillar ATPase activity and thus prevents contraction.

The work of Marsh (1952), Bendall (1953a), and Bozler
(1951) has shown that indeed this 15 the case, This substance,
which is known as the relaxing factor (there may be two com-
ponents, see Kumagai, Ebashi and Takeda, 1955), is considered
to be effective 1n resting muscle but somehow its inhibitory
effects are hfted during contraction so that the ATPase activity
rises and the myofibril contracts. .

In the presence of partly purified preparations of the relaxing
factor, glycerated fibres which had previously been contracted
by the addition of ATP will relax if ATP and magnesium are
present. Furthermore in contrast to the high level of enzymic
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« ConcLustoN
Although considerable advances have been made in describing
the structure of the contractile units in terms of their protein
components, much remains to be done. A great deal of bio-
chemical knowledge is available and it is fair to say that the
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muscle cell provides one of the outstanding examples of pro-
gress towards the aim of integration of biochemical function
with morphological structure. Nevertheless the nature of the
fundamental relationship between chemical events and mech-
anical changes has yet to be determined, What is clear is that
the normal structional changes in the myofibril are determined
by enzymic changes related to both myofibril and sarcoplasm.



XIX

Observations on the Excitable Cortex
in Man

J. A. V. BATES

vergence of thought and discovery in the fields of com-
parative anatomy, physiology, pathology, histology and
clinical neurology, and there emerged a new set of beliefs
concerning the organization of the efferent side of the central
nervous system. It was postulated that motor centres existed in
the cerebral cortex; centres wherein the faculty of voluntary
movement resided; centres evolutionarily more recent than
spinal motor centres; centres wherein were represented move-
ments in the most differentiated degree; centres from which
voluntary nervous impulses were discharged via the pyramidal
pathway. This scheme, which I shall refer to as the classical
hypothesis, was proposed notably by Ferrier, Gowers and
Schaefer, and with important reservations by Hughlings Jack-
son., It was opposed by some clinicians, notably Bastian, and
most Continental neurophysiologists. There is a great deal to
be learnt from study of the various controversies that followed,
but the person whose views most concern us today studiously
kept apart from the polemics and was content to contribute a
few vital facts of observation from an experience which no one
before or since has rivalled in its scope—his name of course
wag Sherrington,
During the past five years at the National Hospital for Ner-
vous Diseases, Queen Square, London, thanks to the help given
by Dr. Carmichael, Mr. McKissock and their various assistants,

QT the end of the last century there was a unique con-
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Sherrington, however, commented on it indirectly from his
experience of stimulating over forty chimpanzees {Leyton and
Sherrington, 191%). He noticed that particular movements
that he could readily obtain in one animal could not be ob-
tained in another animal and vice versa, and he discussed the
extent to which these differences could reasonably be attributed
to accid, of technique or anaesthesia, and more especially
to the differences in configuration of the cortical gyri in dif-
ferent animals—for about one-third of the excitable cortex in
any animal is normally buried in sulci. He concluded that these
various factors were insufficient to account for the differences
between different animals and it seemed therefore to him that
an ‘individuation’ of response must be postulated. I have made
observations on four cases where we have re-explored the motor
region on a second occasion some months later (Bates, 1953b).
It has been found that the repeatability of the excitable points
in a topographical sense is very high and that particular indivi-
dual characteristics in the response seen on the first occasion are
repeated on the second. In other words it seems in man also
that both the anatomical fixity and the details of movement
differ in a consistent way between individuals.

Now the conventional idealized diagram of the cortex with
the words Face, Arm, Leg inscribed on the precentral gyrus has
been developed by Penfield’s artist into the well-known homun-
culus. Penfield in this room three years ago (Penfield, 1954)
reminded us that ‘this is no more than a mnemonic to recall the
peripheral connexion of each part of the gyrus’. But I think
three other points about the homunculus should be stressed.
Furst, that as a summary it discards a large amount of data, for
the movements which were actually observed are nowhere re-
corded. Second, that we are in the hands of the artist rather than
the statistician for this concept of the average, for the amount
of topographical variation between individuals as shown by
.Penﬁcld’s own protocols is very considerable. Third, that there
s a danger that this average is thought of as having a real
existence in each of us so that departures from it in 2n indwi-
d_ual Pprotocol are put down to insufficiently thorough explora-
ton or other incidents of technique Sherrington would not
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T have had an opportunity to make observations on the excitable
motor cortex exposed at operation on man, and I shall discuss
certain observations which are relevant to the foundations of
the classical hypothesis of cortical motor centres. Although these
observations on man are rather fragmentary, I think they are
significant because they seem to be complementary to some
observations which Sherrington made under very different
conditions on monkeys and apes.

The technique has been given in more detail elsewhere
(Bates, 19532), but in brief we have stimulated the cortex elec-
trically in sixty cases of various types of cerebral disease, forty
of which have had a hemispherectomy. There have also been
occasions when we have felt justified in stimulating the cortex
when there was no obvious adjacent pathology. The paticnts
have all been very lightly anaesthetized with nitrous oxide,
oxygen and Pethedine. A 2 mm, bipolar stimulator has been
used delivering interrupted DC from a low-impedance source
in the form of 50 square pulses persecond of 4 msec, duration
each. The cortex is stimulated for 3 sec. at each application
and the excitable points are marked by numbered tickets, Cine
films are taken of all the motor responses, and study of these
forms the basis of my material.?

REPEATABILITY OF RESPONSES

Now before we face the problem of describing the responses
that follow the stimulus and interpreting them, there is a ques-
tion which naturally arises at the very outset—are the responses
to stimulation repeatable® It has long been known that if you
repeatedly stimulate the same cortical point under certain opti-
mum conditions, the motor response remains unchanged. But
the more significant question is—what js the long-term repeat-
ability? That is to say, how do the motor map and the responses
at one exploration compare with those at a second exploration
some months lIater? There is surprisingly little in the literature
on this in view of its importance, in fact I have not a single
series of animal experiments specifically designed to answer it.

1 Thas Jecture was illustrated with cine films, but single frames from films make
unsatisfactary slustrations and nonc have been ncluded here
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accept this assumption for the chimpanzee and it would not
appear to hold for man,

On the evidence from man it seems that the map of the excit
able points and the details of the responses are as individual as the
face or fingerprint and hence it is not unreasonzble to suggest
that we may be dealing with a system with a pronounced
genetically determined element. The particular movements
obtained in an individual would seem then to be a selection out
of a Jarger class available to the species, similar in fact to his
particular blood groups. This of course is speculative, but it
seems at least that the responses to a single stimulus have a
sufficient degree of long-term repeatability to make it worth dis-
cussing the difficult question of how to describe and interpret the
movements observed.

CORTIGAL STIMULATION AND REFLEX MOVEMENTS

Ferrier (1886) considered that he had evoked by stimulation
the distinctively voluntary or purposeful movements of his
various animals and he even went so far as to suggest that
stimulation would evoke any special tricks of movement learnt
by the particular animal during its Jife. Clearly his belief in
highest motor centres would have been justified if this belief
could have been verified. Schaefer (1goo) supported Ferrier's
scheme and published a myogram to illustrate the similarity
between voluntary movement and cortically induced movement
in the monkey.

Sherrington, I think, was among those who never completely
identified themselves with this interpretation. He stressed par-
ticularly the fractional nature of the movements and would not
cotmmit himself to the word ‘purposeful’ to describe them. We
must surely agree that the word ‘purposefid’ introduces yet
another confusing el for any which success-
fully achieve a recognizable end can be called purposeful and
these would include the escape movements of the spinal frog
ar the feeding movements of protozoa, Clearly any word that is
based on a subjective opinion of what may be behind the move-
raent must be discarded in describing 1t. The only approach
open to us 1§ to record as aceurately as possible what is obsesved
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and afterwards to see if any similar movements or postures are
observed under any other condition. This was Sherrington's
method, and he was struck by the resemblance between the
movements he evoked in his animals by cortical stimulation and
the movements he evoked by sensory stimulation in the same
species of animal under a spinal preparation. In 1892 he wrote
‘Flexion and adduction of the hallux with extension of the other
digits . . . I have frequently scen occur as a spinal reflex move-
ment in the foot of M. Rhesus, just as one frequently sees it
occur on excitation of the leg area of the hemispheral cortex.”
And he wrote in 1898, ‘Flexion adduction of the thumb [in a
monkey] though instanced as an action of peculiarly cortical
nature, is really the most frequent and facile pure spinal reflex
of the upper extremity’, and in more general terms in The
Integrative Action (1906): “The local reflex movements obtainable
from the bulbo-spinal animal and the reactions elicitable from
the motor cortex of the narcotized animal fall into line as simi-
lar series. Both consist of the same group.” We cannot make
observation on bulbo-spinal human preparations as he could
on the dog and monkey, consequently we cannot discuss with
the same confidence the nature of motor organization at a
spinal level in man. But the problem which Sherrington poses
is whether or not we can show a resemblance in man between
the response to cortical stimulation and certain types of move-
ment which on other grounds we may feel justified in believing
are organized at a spinal level.

Clinical neurology recognizes two main classes of reflex move-
ment, the deep and the superficial. The deep reflexes are a
muscle twitch caused only by a sudden stretch and localized to
the muscle or muscle group stimulated by stretching. They are
relatively similar from person to person They are normally
equal on the two sides of the body, and the movements ob-
served are explained by the facts of muscle and bone anatomy.
The superficial reflexes are, m contrast, 111 dcﬁned and unex-
plained. This group of
variously called postural reﬂexes, associated movements, re-
flexes of spinal automatism, defence reflexes, flexor withdrawal
reflexes. By far the most notorious superficial reflex 1s the

z
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discrete finger movement, when evohed by cortical stimulation,
is evidence of the evocation of a skilled movement. Films have
been taken of normal infants during the first 48 hours of life
when they are awake and relaxed {i.e. during the few minutes
in the 24 hours when they are neither sleeping, feeding nor
crying), and it is at once apparent that the infant has been born
with an abundant supply of discrete finger movement. In fact
movementsofany particular finger canappear moreindependent
flfa e
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evoked by stimulation, one cannot necessarily assume that one
has evoked movements that would not have existed save for
cansciously directed practice. What the growing child acquires
is a measure of control over the mechanism for discrete move-
ments he is supplied with, and it is necessary to keep clear the
distinction between a mechanism for discrete movement and an
ability to control the discrete movement, It would be helpful to
know whether or not infants born with grossly deficient cerebral
development show discrete finger movement, since they may be
the nearest we ever get to a bulbo-spinal preparation. I have not
yet had the opportunity of filming movements in such a case,
but from what others have told me it seems likely that these
infants at birth do show the same differentiation of finger move-
ment as 2 normal infant,

This digression has been necessary to establish that discrete
finger movement when evoked by cortical stimulation is not
necessarily evidence of differentiation through practice, and we
€an now continue with the main question provoked by Sherring-
ton’s gbservation on the bulbo-spinal monkey. These observa-
tions arouse a suspicion that in cortical stimulation one is
merely activating particular movements or changes in posture
that are provided for by nervous arrangements outside the
cortex, presumably at a spinal level. Observations on man give
evidence for this of three different kinds

Inthe first place, if these movements are to be looked upon as
organized at a spinal level 1t would be helpful if cortical stimu-
lation actually would evoke the best recogmzed superficial
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Babinski phenomenon, but many others alleged to be of value
in clinical neurology have been described. They are dis-
tinguished from deep reflexes in several important ways. Asa
group they are elicited by a varicty of stimuli which include
scratching the skin, stretching the skin, slow stretching of
muscles. Stimulation is effective over relatively wide zones; the
responses have a relatively long latency; the movements are
more generalized and sometimes bilateral; the superficial re-
flexes are more susceptible to fatigue and to the influence of the
subject’s attention; and lastly, they show greater variation in
the normal and in particular may not be the same on the two
sides of the body. Thus a problem arising out of Sherrington’s
observations is whether or not the movements in response to
cortical stimulation in man bl in the general
class of superficial reflexes.

Let me begin with a negative statement. Penfield (1954) has
stressed that nothing r bling 2 skilled mo: is ever seen
in response to cortical stimulation, This raises a question as t0
what 15 a skifled movement, but it does seem that nothing re-
sembling a movement which one recognizes as having been
acquired by practice and repetition is ever seen in response to
cortical stimulation. For ple, ider a simple t
which is seen from about six weeks onwards in the infant in
which the back of the hand, the base of the thumb, and after
hours of practice the tip of the thumb is brought neatly to the
mouth., This requires a particular co-ordinated behaviouzr of
muscle groups acting on the shoulder and elbow, and although
it is not uncommon to sce stimulation produce movement at
both the shoulder and elbow, ¥ have never seen the hand or any
part of it brought to the mouth in response to stimulation. If
this hand-to.mouth movement, a movement that is practised
daily by all of us, is not seen, one might not expect to see other
Iess frequently practised movements. But skilled is also taken as
synonymous with delicate or discrete, and on this basis it might
be asked-—are not discrete movements of the thumb and indivic
dual fingers in fact acquired by pr ¢ they
not movements differentiated out of grosser movements by con-
sciously directed effort in the young chuld? I this is correct, then
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middle fingers and this posture has been said to show inherited
familial tendencies—from my own observation, about 1 in 10
of the males I can frequently observe adopt this posture involun-
tarily some time during the day. It is also seen in some chronic
hemiplegic hands, and is illustrated in Gowers’s Textbook of
Neuralogy from a case of athetosis. I have seen this posture pro-
duced in two cases from cortical stimulation.

Figure 1¢ illustrates an associated extension of the outer
three fingers with the thumb and index opposed. The little
finger is most extended and this posture is seen in some people
holding a tea-cup. It is commonly thought to be an affectation,
but it is seen in the infant, especially at the nine months stage,
when thumb-index opposition begins and I think should be
regarded basically as an ‘associated movement' occurring in
association with the pincer-action of the thumb and index. One
of the commoner cortical response synergies involves extension
of the outer three fingers. The extension often commences in
and develops to a fuller extent in the little finger and it leads to
the posture illustrated.

Figure 1d is of the familiar pointing gesture of the notice-
board—the fully extended thumb and index and fully flexed
third, fourth and fifth. This posture is the opposite of ¢ and is
one seen in the outstretched hand in a postural role and in the
infant before the nine to twelve months’ thumb-index period,
as well as during it. This hne of inquiry started from the coinci-
dence of seeing on the same day this particular hand posture
produced by cortical stimulation and the same posture assumed
in the fully extended left arm of a footballer photographed at
the instant of a strenuous right-footed kick.

Figure 1¢ is one of the old hand signs used in religious
blessing, known as the mano pantea. Occasionally cortical stimu-
lation of the hand area gives no evidence of the thumb-index
differentiation, but instead the index and mddle fingers move as
aumt and produce this posture in extension.

Figure 1f with the nterphalangeal joints of the fingers
extended is the main figee or congealed, or the main d’accoucher.
When combined with some flexion and adduction of the meta-
carpo-phalangeal joints and the wrist, it 1s the hand of tetany.
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reflex movement, namely the Babinski plantar response, in
suitable cases, I have previously reported (Bates, 19532} on the
results of stimulation of the medial surface of the sound hemi-
sphere in ten cases, and in two of them a response has been
observed which closely resembles the crossed Babinski pheno-
menon. That is 1o say, an up-going toe in the hemiplegic foot
{which is ipsilateral to the cortex stimulated) together with
spreading of the other toes, some flexion of the hip and a flexor
toe response on the sound (contralateral )side. I have also scen
isolated dorsiflexion of the contralateral great toe from stimu-
lation of the internal capsular fibres after hemispherectomy.

The second set of evidence to which I would calf attention
concerns the hand. It seems there is a resemblance between
certain of the postures which the normal adult’s hand is seen to
adopt in the unattended-to state and certain of the postures of
the wrist and fingers that follow stimulation of the normal cor-
tex. Hand postures are easy enough to observe in daily life
though very difficult to record. Data is to be found in pres
photographs of the ‘candid camera’ type, and to some extent in
the literature of gestore and hand-sign languages. Plate XXVI,
Figure 13 illustrates some of the postures in question,

Figure 14 shows the lefr hand in the posttion of rest. Note
that the mdex 15 characteristically less flexed than the outer
three fingers and note also the upper transverse fexure line
which turns upward to end on the web between the index and
middle fingers, This is also shown in 2. The ending of this
flexuze ling is one of the cardinal distinguishing features of the
human hand; 1n all monkeys and apes it crosses the palm to the
radial border, It 15 concomitant with the ‘aloofness’ of the index
finger from the behaviour of the remaining fingers which Wood
Jones (1941) commented on. It is relevant to note that this
Rexure hine is present fram about the tenth week of foctal hfe
onwards, well before mdividuation of index-finger movement
by practice could be effective.

Figure 1h shows a posture which has been described since
the days of Owid as the monus obscaena, for obvious reasons.
More usually, perhaps, the thumb comes between the index and

1 Ths plate wall be found facing p 336
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after-movements are far less likely to occur, Butit is not difficult
10 obtain the smallest discrete movements from stimulation of
the fibres as they pass through the internal capsule.

‘Thus from the mere character of the movement or change in
posture in an individual case there is little to convince one on
the evidence of stimulation that the grey matter is playing a
significant role.

Let me at this point recapitulate the argument so far. The
movements evoked by cortical stimulation were originally
Iikened to voluntary or purposeful movements. But these labels
owe their origin to a pre-existing hypothesis of cortical motor
function. If the hypothesis is questioned, the likeness seems
questionable. One can readily say what the movements are not
Iike, but so far as I can see only Sherrington has called attention
to what they seem to resemble. He said they resembled in
detailed character and case of production some of the move-
ments that you would obtain reflexly by sensory stimulation in
the 'spinal preparation of the same species: he also suspected
that they have an individuality, at least in apes. It seems one
can get complementary evidence in man which is consistent
with his views, although the support is, naturally enough,
indirect.

Sherrington, it will be remembered, observed isolated thumb
movement as a pure and facile spinal movement, and I have
emphasized that newborn infants have a large repertoire of
discrete finger movement. This does not prove that such move-
ments are organized at a spinal level, but it suggests they may
be, and it does establish that they are differentiated from gross
movements without deliberate practice. Secondly, at least one
complex response-movement widely regarded as a spinal
automatism—the crossed Babinski response—can be produced
by cortical stimulation in an appropriate human preparation.
Thirdly, stimulation may provoke certain postures of the wrist
and fingers which are characteristic of those adopted involun~
tarily in normal people and which are variously classified as
postural reflex 3 iated mo , reflexes of
spinal automatism Lastly, a variety of responses, including dis-
crete finger movement and characteristic hand postures, can be
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But it is also 2 not unfamiliar posture in the hand of orators, and
since it is also deseribed by patients ifustrating the form of their
focal epilepsy it is not surprising to see that it is also produced
by stimulating the cortex.

There is some evidence therefore that so far a5 the hand is
concerned, there may be a similarity between the details of its
associated movement and involuntary posturing, and the re-
sponses to cortical stimulation of the hand area. Although we do
not know enough of what lies behind these postures to say that
they represent the activity of intact neurone organizations at a
spinal level, this similarity is relevant to any interpretation of
the cortical motor response.

The third piece of evidence relevant to Sherrington's obser
vations 3s of a rather different nature.

If we consider how we could test the hypothesis that stimu-
lation gives evidence of cortical motor centres, it would be
instructive to compare the resp b imulating the
outer layer of the cortex and the hbres leaving it, say, in the

interna) capsule. This is to asking ‘B stimu-
lation of the cortex produces movement, can you mfer that you
have d ated centres for liar to the grey

matter? This was the inference of Ferrier and athers, But 2 few
months after Ferrier's paper appeared (in 1873}, Burdon Saader-
son {1874} showed that all the movements that could be pro-
duced by stimulation of the grey matter in the cat could be
produced equally readily by sumulation of the white fibres after
the grey matter had been cut away. Sherrington (1go6) went
even further and showed that inhibitiont of mavement could be
produced by capsular stnulation.

In observations on man Penfield has confirmed Burdon
Sanderson’s old results and so have I (Bates, 1953¢). So far as
the detailed character of the movement or of the resuliing
posture is concerned, stimulation of the gvhite fibres and the
grey matter gives similar results in a given individual, save that
when stimulating the capsule the motor disturbance may be
more extensive due to inter ting of descendhing fibres. There
are, however, differences. Without the grey matter the }atenc‘y
between strmulus and response s invariably skort and clonic
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a partial hemiplegia of many years® duration. But there are cases
{four out of thirty-nine) where such wrist and finger movements
as these have remained unchanged in spite of removal of the
hemisphere, which has been demonstrated to contain excitable
motor points, It appears from histological examination that the
cortex beneath these points has been undisturbed by the disease
process. I would emphasize that it is not that function returns to
these patients by a process of recovery, but that what function
they have is never in the least disturbed further by the operation
—it is present unchanged on coming round from the anaesthetic.
And film records confirm the detailed similarity between parti-
cular movements they can make to order, and movements
evoked by stimulation of their cortex which is by now in the
pathologist’s bottle.

These observations, I think, suggest that one of the pillars of

. 3
s0. And it is relevant to point out that stimulation and ablation
are by no means complementary techniques, taking the normal
cortex as a whole. Those familiar with Penfield’s accounts of his
operation will not need me to expand this. Excision of a region
producing phonation is not followed by permanent speech diffi-
culty; of 2 region producing somatic sensation is not followed by
anaesthesia; of a region producing complex auditory and visual
recall phenomena is not followed by failure to recall subse-
quently the particular phenomena. And more especially rele-
vant, there is a region on the medial surface from which
complex movements are evoked, which Penfield has called the
Supplementary Motor Area, Excision of this excitable motor
region is not followed by motor deficit. None of all this was
known to Ferrier and his contemporaries, but we cannot ignore
it and T believe there are sufficient grounds for suspecting that
the pre-Rolandic area may be a special case 1n the sense that the
superficial concurrence between stimulation and ablation in
that region may be, so to speak, a major physiological red-
herring. Penfield (1954) has made the suggestion that when
motor function partly recovers, there 1s a recovery of precisely
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obtained by stimulation of capsular fibres similar to those
obtained from the cortex,

T submit that these observations, taken together with Sher-
rington's, naturally lead to the question whether, on the evi-
dence of stimulation alone, there is anything to suggest a higher
order of motor representation in the cortex. Would not a suffi-
cient hypothesis on tfie evidence of stimulation be this—that there
are a st of motor organizations at a spinal level and various ner-
vous pathways are afferent to them, one set coming from the
skin and decper structures via the dorsal roots, others from the
brain? We might look on the cortico-spinal tract as essentially an
afferent tract to these centres as did Frangois Frank in 1887, and
we might line ourselves with other contemporary critics of the
hypothesis of Ferrier and Jackson and hold that there is no
more significance i the statement that movements are repre-
sented in the cortex thanthere is in the statement that movements
are represented in the skin,

But perhaps it might be said thisissurely going too far—the evis
denceof stimulation was only one of the pillars on which the classi-
cal hypothess rested. Surely in the first place the consequences
of ablation of the precentral gyrus entitle one to think of cortical
motar centres

EvIDERCE OF ABLATION
Let us then consider separately the evidence of ablation of the
excitable motor region. [t could be held vatil recently that the
results of ablation were compl y to those of stimulati
in the sense that there wwarnably followed a loss of the parncular
movements that stmulation had evoked. We now know that the
word ‘invariably’ 1s not true in a special case.

Krynauw (1950), Welch and Penfield (1950), besides our-
selves {Bates and McKissock, 1951) have all reported that in
cases of infantile hetmplegia there may be no further smpair-
ment of motor function following removal of a diseased hemis
sphere, which may contam quite a number of motor points
giving 1t of the opposite d { limb when lated.

1 would emphasize first that wy our material thus observation
is exceptional—the pares:s of the upper limb is usually increased
by the operation and complete paralysis may follow, in spite of
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those very movements that stimulation evoked. In so far as the
classical hypothesis of the motor system was based on a beliefin
the complementary nature of the evidence from stimulation and
ablation, this is about as direct a refutation of it as one could
have. At present it is perhaps somewhat beyond the recorded
facts of observation, but it is 2 very important suggestion to
explore.
SummaRy AND CONCLUSIONS

For the past eighty years an hypothesis has been widely accepted
as a basis for discussion of the motor system. It is held that there
are motor centres in the cerebral cortex wherein the most finely
differentiated movements are represented and that the activity
of these centres is responsible for voluntary movement. One of
the grounds for this belief is the observation that stimulation of
a part of the cortex may produce fine discrete movements, But
this is not conclusive evidence for the presumed centres for as
Sherrington observed, movements of the same class can be pro-
duced by sensory stimulation in the bulbo-spinal animal, and
observations on man indirectly strengthen Sherrington’s criti-
cism. In the first place, a mechanism which can produce dis-
crete finger movement is developed and in working order in the
infant at birth. Secondly, cortical stimulation in man charac-
teristically produces movements or changes in posture which
resemble those in the general class of superficial reflex move-
ments, movements of spinal automatism or involuntary move-
ments, Thirdly, fine finger movements identical in character
with those produced by cortical stimulation have been produced
by stimulation of the internal capsular fibres.

A second ground for the classical hypothesis of cortical motor
centres is the observation of paralysis which follows ablation of
the cortical motor region—and the deduction that cortical
stimulation and ablation are therefore complementary tech-
niques in the sense that they are in a peripheral nerve. But it is
now clear that in other cortical regions their evidence is not
complementary, and in cases of long-standing hemiplegia
ablation of an excitable motor region may be followed by no
further paralysis In the light of these considerations it would

appear that the classical hypothesis 1s in need of revision.



CGASTRIC DIGESTIVE FUNCTION 349

seems to indicate that some form of volume receptor is con-
cerned in the control of emptying. Not only was the intersubject
variation small under these conditions but the majority of
subjects showed consistent responses from day to day. As may

BOO:

———Weighted mean

~--~Standard devlatlon
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Fic 1. Volume of meal remarning in stomach plotted against tine
(Hunt and Spurrell, 1951).

be seen in Figure 2 the normal emptying pattern is also found
in patients with duodenal ulcers. The ordinate shows the volume
of the test-meal in the stomach plotted on a logarithmic scale,
and the abscissa shows time. Each point, which represents the
result of a separate test-meal on a separate day, falls close to the
straight line, Hundreds of similar experiments have shown that
the stomach usually behaves consistently from day to day
under standard conditons, This exponential type of emptying
pattern was ﬁrst descnbed by Marb:ux in 1898 :md has since

been e nd
Spur v 33)
and t to

note that the relation between the m(ragasmc volume and the
gastric output was observed before the somewhat similar rela-
tionship described for the heart i Starling’s Law (1918). The
relative outputs of the heart and stomach as pumps may be
judged from the fact that the maximal volume entering the
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methods of investigating gastric function and to show

how the results of such studies may be interpreted with
particular reference to patients with duodenal ulcer.

THE purpose of this lecture is to draw attention to some

Stupies oF GasTric EMpTyYING

The reliability of of gastric emptying

Under standard conditions the stomachs of different people
empty at different rates but the smallness of the variation be-
tween subjects under some experimental conditions is remark-
able. Figure 1 shows the mean emptying pattern in ninetcen
students for a standard test-meal of 750 ml. of a solution of
pectin and phenol red containing 35 g. sucrosefl. The ordinate
shows the volume of the meal remainming in the stomach, the
abscissa shows time. These data were obtained by giving 190
standard test-meals on different days and recovering the gastric
contents after varying intervals of time. As two-thirds of all the
results fell within the area enclosed by the broken lines, it is
clear that there was little intersubject variation in gastric empty-
ing in these experiments. The volume leaving the stomach per
minute becomes progressively smaller during the digestive
period in such a way that a constant percentage of the volume
of the meal 1n the stomach leaves every minute during the main
part of the digestive period. An emptying pattern of this kind
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inhibit emptying. Table 1 lists some of the components of the
regulating machinery which must be borne in mind when
devising a test to assess maximal gastric emptying power.

TasLe 1. A scheme for the regulating mechanism of gastric

emptying
Stimulus Receptors Effect

Acid in meal Precardial Slows emptying
Increase in volume of

meal Gastric Hastens emptying
Acid 1in meal Postpyloric Slows emptying
Glucose, potassium salts

and fat, in mcal Postpylonic Slows emptying
Volume of gastric

outflow Postpyloric Slows emptying

To find the most suitable volume of meal to use in assessing
maximal gastric emptying power studies were made of the rela~
tion between the original volumes of 2 standard test-meal con-
taining 35 g. sucrosefl. and emptying patterns (Hunt and
Macdonald, 1954). A typical result for one subject is shown in
Figure 3. The ordinate shows the rate of emptying in ml. per
minute; the abscissa shows time. Paying attention first to the
period o~10 minutes it may be seen that the larger the meal
the greater the initial outflow, 650 ml, leaving the stomach in
the first 10 minutes with the meal of 1,250 ml For the penod
between 10 and 40 minutes the rate of outflow of the meal of
750 ml. is greater than that for the meal of 1,250 ml. At 10
minutes the rate of outflow of the smallest meal of 330 ml. is
greatest of all, but the smallest meal is technically unsatisfactory
because the volume which may be recovered from the stomach
after 20 to 30 minutes is sometimes too low to be estimated with
precision These points were borne in mind when it was decided
to use test-meals of 750 ml. to study the maximal emptying
Power of the stomach.

Further experiments have shown that meals given down a
tube into the stomach empty more rapidly than similar meals
swallowed in the ordinary way (Hunt, 1956}, perhaps because
the receptive relaxation of the stomach, which results from the
movements of swallowing, is abolished (Cannon and Lieb,
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FiG. 2. The gastric emptying pattern for 750 ml. test-meal in 2 patient
with a duodenal ulcer.

aorta per minute is probably at least a hundred times greater
than the maximal volume entering the duodenum per minute.

A test of ‘maximal® gastric emptying power

One question about gastric emptying which comes to mind is
why does the stomach empty at different rates in different
people? One possibility is that the rate of emptying depends
simply upon the muscular strength or weakness of the stomach
itself, a characteristic which mght be assessed by determin-
ing the maximal rate at which the stomach can be made to
empty.

The rate of emptying of the stomach at any moment may be
regarded as a result of the interplay of stimulatory and inhibi-
tory influences which together determine how much of the
maximal emptying power shall work in driving the gastric con-
tents into the duodenum. Thus to assess maximal emptying
power by some functional test it is necessary to measure empty-
ing whilst augmenting those influences which stimulate empty~
ing and whilst eliminating as far as possible those stimuli which
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maximal rate of emptying in 20 mi is obtained for sol

of sodium bicarbonate and a slightly slower rate of emptying
with solutions of sodium chloride at concentrations of about
120200 milliosmols per litre. On the other hand meals with

o
o
]

Volume of gastric contents after 20min. (ml)

) 200 450 L) ado 1000
Concentration of solute (milliosmois/}

Fic. 4 The influence of the concentration of several solutes on the volume
of gastric contents 20 munutes after taking a 750 ml. test-meal.

higher and lower concentrations of these solutes operate the
duodenal brake so as to give slower rates of emptying as do all
solutions of glucose, of sorbitol, and of potassium chloride. It is
interesting to note that the relation between the concentration
of urea, a unionized solute, and the rate of emptying is similar
to the corresponding relationship for sodium salts. A detatled
discussion of these data has been published elsewhere (Hunt,
1956) but they can be interpreted as indicating that almentary
receptors with a characteristic permeability and sensitive to
osmotic pressure play a part in regulating gastric emptying. Of
the solutes studied, sodium hicarbonate gives minimal inhibition
of emptying but sodium bicarbonate 15 not as convenient as
sodium chloride for inclusion in test-meals because it interferes
with the simple estimation of the concentration of acid in the
gastriccontents Thus to determine the maximal gastric emptying
power meals of 750 ml of a solution containing 200 milliosmols
2A
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1911), or because the stomach is filled more quickly by using
the tube.

'I:Iavi_ng d.ecided on the volume of the meal and a way of
giving it which will hasten gastric emptying, there remains the

Volume of gastric contents
[in stomach at {Omins ml

30 2001
z \
£ 500
E N
P20 N,
£ AR
z Lo N
g O’;,\ S,
S 2y,
2o 3, Y 2eg,
B 600 o> .
2 T230mi meal
]
&
o 16 26 30 40

Time after ingestion of meal In mins

Fia. 3. The effect of the volume of meal ingested on the mean rate of
emptymg of the gastric contents (Hunt and Macdonald, 1954).

choice of its composition. Although the volume of the meal
probably acts on gastric receptors to stimulate emptying the
chemical constituents of the meal which irkibit emptying act
very largely on extragastric receptors, which are mainly post-
pyloric. Fat and sugar inhibit emptying and therefore these
ingredients ought to be avoided in any test-meal designed to
study maximal emptying power.

To determine the solution which would activate to a minimal
extent the postpyloric mechanism which inhibits gastric empty-
ing a systematic study was made of the relation between the
concentration of various solutes in test-meals and the rate of
emptying of the meals. The detailed results of a series of experi-
ments in one person are shown in Figure 4. The ordinate gives
the volume of the gastric contents remaining 20 minutes after
ingestion of the meal and the abscissa gives the concentrations
of the various solutes expressed 1n milliosmols/l of meal so that
equal numerical values correspond to equal osmotic pressures,
It is clear that under the conditions of these experiments a
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high osmotic pressure give more reproducible results than these
test-meals containing 200 milliosmols NaClfl. when the com-
parison is made in the same person.

The rapid emptying of the stomach which is believed to occur
more frequently amongst patients with duodenal ulcer than

Duodenal uicer -
Students without Patlents with

Mean 41t el Mean 454m!

o

3

Number of students
> @

Number of patients

o)

2080 600mi * 200 €3G mI
Volumes of gastric contents Jeaving the stomoch
. Inthe 10min aftertaking a saline test-meat

Fi6. 5 Indices of ‘maximal’ gastric emptying power.

amongst normal persons, might be attributable to such patients
having particularly muscular stomachs, a peculiarity which
could perhaps be detected by comparing their ‘maximal’
emptying power with that of normal persons. Figure 5 also
shows data on the volumes of the gastric contents which have
left the stomach in the ten minutes afier taking the saline test-
meal for twelve patients with a diagnosis of duodenal ulcer. The
means and the distribution of the two sets of data are almost
identical which suggests that increased ‘maximal’ emptying
power of the stomach is not the cause of any rapid gastric
emptying which occurs in patients with duodenal ulcers.

The powser of the duodenal brake

The rate of emptying of a meal containing a high concentration
of glucose for example depends upon a balance between the
‘maximal’ emptying power and the opposing power of the
duodenal brake which 15 applied as a result of the stimulation
of receptors by the osmotic properties of the glucose If the duo-
denal brake were abnormally weak 1n patients with duodenal
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of sodium chloride per litre have been used, In order to make
reproducible observations it s desirable that the volume of
the gastric contents should be 200 ml or more at the time of
the recovery, Experience with saline meals has shown that this
is achieved by using a digestive period of ro minutes. It must not
be inferred that saline entering the duodenum has no inhibitory
action on gastric emptying for it has been shown in the dog
{Code and Watkinson, 1955) that a solution containing 200
milliosmols NaClL. injected into the duodenum at rates of about
5 mi./min. slows the emptying of a meal of meat. It follows
therefore that the maximal rate of emptying assessed with a
salineg test-meal could probably be exceeded ifit were possible to
prevent the gastric effluent from stimulating postpyloric recep-
tors. The finding that intragastric instillation of procaine in-
creases the rate of gastric emptying (Roka and Lajtha, 1950}
suggests @ way in which the inhibitory action of the postpyloric
veceptors might be still ferther reduced.

Indices of ‘maxtmal’ emplymg power for normel students and patients
with duadenal ulcer

Figure 5 shows in the form of a frequency diagram for twenty-
seven subjects the calculated values for the volume of gastric
contents leaving the stomach in the o minutes after taking
down a tube a 750 ml test-meal containing phenol ved as 2
marker and zoo milliosmols sodium chloride per fire. The
method of caleulation has been published (Hunt, 1954a). The
volumes leaving the stomach shown on the abscissa vary widely
fram 55 ml. t0 660 ml , a varsation which presumably reflecis the
different ‘maximal’ emptying powers in these medical students.
1t is interesting to compare the very wide variation in these
findings with the more homogeneous data of Figute 1 obtained
when students were given test-meals contauning 35 g. sucrose/l
1tis clear from these and other data that the composition of test-
meals con be varied to accentuate or sunmize differences
between individuals, Itis gcncrally found that in subjects with
hxgh emptymg rates a fus to the duodenal brake
is more effective in slowing emptying than 1t is in subjects with
Iow emptying rates. It has also been found that test-meals of
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responses. A solution containing too g. glucose/l. is not a maxi-
mal stimulus to the duodenal osmoreceptors but nevertheless it
is sufficiently near to such z level to allow the response to be
used as a tentative index of the maximal power of the duodenal
brake.
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Fto. 7. The relation between the emptying of a test-meal of glucose solu-
tion (100 g /L) and of glucose solution with acid (100 g. glucose and 20 m.
equiv. HCI/L).

The threshold of the duodenal brake for hydrochloric acid

The receptors for the duodenal brake are sensitive not only to
the osmotic action of glucose but also to the action of hydro-
chloric acid. Because it seemed possible that rapid gastric
cmptying in patients with duodenal ulcer might result from the
insensitivity of the duodenal receptors to low concentration of
hydrochloric acid the change in gastric emptying produced by
adding 20 m equiv. HClL of test-meal of glucose solution
(100 g.{1.)} was investigated. The results are shown in Figure 7
for normal students and eleven patients with duodenal ulcer.
The ordinate gives the values for the volumes of gastric contents
leaving the stomach after test-meals of glucose and the abscissa
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ulcer it might be expected that meals of glucose solution would
leave the stomach more quickly in such patients than in nor-
mal persons. Such an expectation would only be legitimate if
the ‘maximal® gastric emptying power were the same in the
two groups of subjects as Figure 5 showed it to be.

82
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Fio 6. The relation between the emptying of a test-meal of glucose
salution (100 g./1 ) and of sahine (100 ra. equiv. NaClyt 3,

Vetume of
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However a more sensitive test of ths hypothesis could be made
by comparing the volume of the gastric contents leaving the
stomach after the saline meat with the volume of the gastric
contents leaving the stomach after the meal of glucose solution
in each indivadual. This comparison has been made in Figure 6
which shows the volume of the gastric contents leaving the
stomach in 10 minutes with the saline meal, plotted against
the volume of the gastric contents leaving in tharty minutes after
the meal of glucose sohution. It may be seen that the data for the
students and for the patients with duodenal ulcers are so 1nter-
mixed that the two groups cannot be distinguished by theiv
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conclusions can only be accepted with all reserve since they do
not take into account the degree of activity of the ulcer, the
difference in the ages of the groups or the different degree of
physical activity of the two groups at the time of the tests.

The use of saline test-meals for the investigation of slow gastric empiying
Patients having symptoms associated with very slow gastric
emptying are often thought to have some mechanical obstruc-
tion to emptying at the pylorus or at the stoma after gastrec-
tomy. The diagnosis is usuaily based on the history and an
X-ray examination after a barium meal. The possibility that
such slow emptying may result from a weak gastric musculature
or from an unduly active duodenal brake is also worth con~
sideration. A patient who had undergone gastrectomy com-
plained of discomfort after eating for some weeks and had a
considerable amount of barium in his stomach six hours after a
barium meal. The surgeon was of the opinion that he had made
the stoma too small. Nevertheless this subject emptied 400 ml.
into his duodmum in twenty xrunutes when he was given a

-t

The influence of the viscosity of a test-meal on gastnc emptyng

It might reasonably be asked whether the study of the emptying
of test-meals of very low viscosity is relevant to the emptying of
ordinary food which gives a more viscous gastric content. How-
ever a comparison of the emptying of test-meals of sugar solu-
tion and sugar solution thickened with pectin to give a viscosity
comparable to that of a thick motor oil showed that such a
change in viscosity had no influence on gastric emptying or
secretion (Hunt, 1954b)

STUDIES OF GASTRIC SECRETION
The imp of avarding
When measuring gastric secretory responses it is important to
try to avoid contamination by secretions from the duodenum,
mouth and oesophagus particularly in those instances where the
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gives the values for the volumes leaving after test-meals of
glucose and acid. Points which fall high and to the left indicate
a powerful braking action in response to acid. There is no
noticeable difference between the two groups in the slowing of
gastric emptying produced by the acid.

Normat Patlents with Patients with

600 Subjects duodenal ulcer gastric ulcer

EY
[
Q

Valume of gastric contents in ml
a8
o
2]

) e
50 00 50 [0Q 5Q Q0
grms sucrose/l

Fic 8. The volume of the gastric contents o mnutes after taking 750 ml
test-meals contatning 0, 35, and 100 g sucrose per litre (Hunt, 1954a).

Figure 8 shows the results of similar tests using sucrose to
activate the duodenal brake which also failed to show any
difference between patients with peptic ulcers and normal
students. However there was a suggestion i the data that
normal persons emptied meals of water less quickly than did
the patients with duodenal ulcers (Hunt, 1g54a)

From the unfinshed experiments described above it may be
tentatively concluded that the indices of ‘maximal’ emptying
power of the stomach and of the power of the osmotic brake are
not noticeably different in a group of patients with the diagnosis
of duodenal ulcer from the indices found in a group of medical
students. There is a suggestion that there may be a difference
between the responses of the osmotic receptors of the duodenal
brake mechanisms of the two groups for test-meals of water
which provide a relatively small stimulus to the receptors. These
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it is clear that the points lie closer to a curved line than to the
straight line required by the two-component hypothesis. It
seems unlikely that this divergence from the straight line pre-
dicted by the two-component hypothesis can be accounted for
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Fic 9. Concentration of total acid plotted aganst concentration
of chloride (Thre, 1938) in gastric secretion
by contamination from extragastric sources for there is a similar
divergence in the data of Gudiksen (1g50) for feline gastric
secretion which was collected without the possibility of con-
tamination This curvilinear relationship between the concen-
tration of acid and chloride 1n gastric secretion has not received
much emphasis before except by Thre (1938) (see also Heinz and
Obrink, 1954), possibly because the data which were least open
to objection, obtained from experiments on dogs with gastric
pouches, did not cover a sufficiently wide range of acidities to
make the curvilinear relationship obvious. There 15 further data
at variance with the original two-component hypothesis in some
work quoted in Table 3 by kind permission of Dr. A. Gilman



36o 3. N, HUNT

rate of gastric secretion is low. In such circumstances even a
small volume of these contaminants, which may all contain
bicarbonate on occasion, will significantly alter the composi-
tion of the recovered secretions. This point makes it desirable to
apply powerful excitatory stimuli to the gastric glands whenever
this is feasible so as to minimize the effect of ination from
extragastric sources.

Variations in the coneeniration of invrganic fons in gastric secretion

The variations in the concentration of acid and chloride in
human gastric secretion collected by Ihre {1938) are shown in
Figure g. As the concentration of acid rises so does the concen-
tration of chlaride but to a very much less degree. One hypo-
thesis set up by Hollander (1938) to account for these variations
postulates that the gastric secretfon is a mixture of two parts.

Tasve 2. The composition of the hypothetical
n parictal secretions in

parietal p and
man
muliequivalents/l,

Parietal Noun-parietal
H+160 CI170 Na+160 Ci~ 125
kel K0 Heos

170 170 170 170

The parietal component is thought to fssue only from the parietal
cells but the non-parietal secretions are a mixture of the inor-
ganic external products of all the other types of cell of the gastric
mucosa, both fundic and antral. A composition suggested by
Fisher and Hunt (3950) for these two parts for man based on the
data of Ihre (1938} is shown in Table 2. Although the non-
parietal secretions are assumed to have a virtually constant
composition this is unlikely to be so under special conditions of
stimulation. Ifvarying proportions of the two hypothetical com-
ponents shown in Table 2 are mixed a plot of the concentration
of chloride against the concentration of acid in each mixture
will lie on the straight line shown m Figure g. The fit of the
cxpcrimcntal points to the hne i Figure g is an indication of the
success of the hypothesis in accounting for the data. However
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of the amounts of chloride and acid in the secretion. The rela-
tionship shown in Figure 10 is used to determine the volume of
parietal secretion in the data presented later in this lecture.

V+5 798 H*7 448N 5
{best-1it plane through origin} %
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75 o 150
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190

Fic. 10, Compansons of calculated and observed volumes of
gasteic juice (Fisher and Hunt, 1950).

The two-component hypothesis has an important conse-
quence. A neutral gastric juice is one in which the parietal com-
ponent is exactly neutrahzed by the non-parietal secretions so
that a neutral gastric juice does not correspond to zero parietal
activity.

"The volumes of the hypothetical parietal component and non-
parietal secretions in a sample of gastric juice can readily be
calculated from the amounts of acid and chloride recovered
(Hunt, 1954a) The data so obtained for the panetal component
are probably better indices of parietal activity than the amounts
of acid recovered. The data for non-parietal secretions are to be
treated with reserve on theoretical grounds and are sometimes
found to be unrehable in practice because they are specially
subject to the influence of contamination by extragastric secre-
tions. However, provided these reservations are kept in mind the
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from his Ph.D. thesis (1931). It may be seen that at the begin-
ning of experiments in which the gastric secretion from Heiden-
hain pouches in dogs was collected there was a considerable rise
in the concentration of acid without any change in the concen-
tration of chloride. These data are in harmony with the original
Rosemann hypothesis (19o7) that the concentration of chloride
is constant whilst the concentration of acid varies. A modern

Tazre 3. Concentrations of acid and chloride
in canine gastric juice (m, equv./L) (Gilman,
1931)

Period Conc. HY Conce, CI™
1 1256 1704
2 1340 1640
3 1420 1648
4 1424 1652
5 1420 1642
1 968 1620
2 1212 1600
3 1340 1600
4 1310 1600

extension of the Rosemann hypothesis is given by Heinz and
Obrink (1954). These data which do not fit in with the hypo-
thesis that the gastric secretion may be considered as a mixture
of two components of virtually constant composition have been
presented in order that the limitations of the working hypo-
thesis may be recognized, but such divergent data are un-
common in the literature. For the most part the two-component
hypothesis accounts reasonably well for the relationship be-
tween the amounts of acid and chloride secreted and the volume
of the secretion, This may be seen in Figure 10 based on Thre’s
data (1938) in which the measured volume of secretion is con-
trasted with the volume calculated from the amounts ofacid and
chloride in the secretion by substituting in the relation
Volume = 5 798 {amount of acid)

+7-448 (amount of neutral chloride) expressed in m. equiv.
Some of the agreement should however be recognized as resulting
from the value for volume inevitably appearing in the calculation
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component as patients without ulcers. The data of Kay from
Glasgow (Hunt and Kay, 1954) show a similar difference be-
tween the two groups for the diurnal basal secretion of parictal
component. In our present state of knowledge it is reasonable
to assume that in those patients who have such gastric hyper-
secretion it provides for a duodenal ulcer an unfavourable
environment which retards healing and it is therefore a matter
of some clinical interest (Atkinson and Henley, 1955). It now
remains to frame and test some hypotheses which might account
for this hypersecretion under basal conditions.

The mechanism of the regulation gastric secretion

The gastric secretory mechanism may be considered to have the
three parts of a reflex arc, (1) receptors of stimuli which ulti-
mately activate the secretory cells of the mucosa, (2) the ped-
pheral effectors, e.g. the parictal cells, and (3) the connexions,
cither nervous or hormonal, between the receptors and the
effectors. When there is some quantitative abnormality of
secretion the fault may lic in the working of one or several of
these three parts. Thus one type of analysis of the hypersecretion
of patients with duodenal ulcers can be resolved into deter-
mining the degrees of reactivity of the recep and effe

an idea which is illustrated in the following series of figures.
Figure 114 represents the postulated reactivity of these parts
of the reflex arc in a normal person. A standard stimulus im-
pinges on the receptor which fires one unit of stimulation into
the gastric mucosa which forms one unit of secretion. Figure
115 shows an abnormal arc in which a doubly reactive recep-
tor fires two units of sumulation in response to the standard
stimulus so that the secretory response is twice normal. In 11c
the receptor is represented as normally reactive but the doubly
reactive mucosa now forms two units of secretion in response to
the standard stimulus. Figure 114 shows a combination of a
doubly reactive receptor acting on a doubly reactive secretory
mechanism with the resulting 4 units of secretion A normal
Tesponse from an abnormal mechanism where the doubly
reactive receptor operates a half reactive mucosa is shown in
Figure 11e.
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concepts of parictal component and non-paristal secretions are
a convenience in thinking about gastric secretory activity.
Moreover, when the hypothesis is superseded, data reported in
terms of the parietal and non-parietal secretions can readily be
converted back into amounts of acid and chloride.

An Anavysi or e Gastrec HYPERSECRETION oF Acp
Y Parmenn wirn Duobenan Unczr

The basal secrction

It is now widely agreed that under basal conditions the diurnal
and necturnal secretion of acid by patients with duodenal ulcer
is greater in amount than that of persons without duodenal
uleer.

‘Tasre 4. The mean volumes of parietal component in the nocturnal

secretion of pattents with and without duodenal ulcer (Levin, Kinner,
Paimer and Butler, 1948}

Subjecss’ Numberof  Meanvolumeof  Standard error
condstion. studies parietal com- of meant
penent (ml}
WITHOUT
y doodenal ulcer 33 240 +22
duodenal uleer 72 526 £29

The majority of workers who have measured basal secretion
have presented their data in terms of the amounts of acid
recovered. Reasons have been given above for thinking that the
amount of acid recovered may nat be the best index of the
secretory activity of the partetal cells so that in this presentation
the data of other workers have been transformed wto volumes
of panetal secretion, which is assumed for the moment to con-
tain 160 . equiv. H* /1, and 170 m. equiv. Ci-fi. {Thompsonand
Vane, 1953). A smdy of Thre's data (1938) has shown that these
values are applicable to the gastric secretion of patients with
peptic ulcers (Hunt, 1g5ra). .

“Fable ¢ shows some data for nocturnal secretion taken from
the literature. It may be scen that a3 a group patients with
duoderal ulcers secreted move than twice as much parietal
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patients with duodenal ulcer secreted about 30 per cent more
parietal component than the selected normal persons in response
to a body-weight dose of hi ine (01 mgm hi ine acid
phosphate/1o Kg. body-weight). If the sole difference between
patients with duodenal ulcer and these normal persons lay in
the reactivity of the peripheral parietal secretory mechanism it

TasLE 5. Volumes of acid component secreted in response to
histamine and insulm (Ihre, 1938; Hunt, 1950a)

Patients with

Normal ¢ fric  Duodenal
ulcers ulcers
Number of subjects 18 17 13
Histamie (ml.) 016 824 1196
Standard error of mean 471 131 4131
Tnsulin (ml) iie7 1027 1458

Standard ervor of mean 495 +147 +170

would be expected that the patients would secrete 30 per cent
more parietal component than these normal persons in response
to any standard stimulus. Insulin, which stimulates gastric
secretion via the vagus as a result of the action of hypoglycaemia
on cephalic receptors, was also used by Ihre in these two groups
of subjects. Table 5 also shows that the patients with duodenal
ulcer actually secreted 23 per cent more parietal component
than the normal persons in response to a standard stimulus with
insulin but this figure is not significantly different from the
expected 30 per cent. Thus these data of [hre taken at their face
value indicate that the hypersecretion of patients with duodenal
ulcer in response to insulin can be accounted for by the in-
creased peripheral paretal reactivity demonstrated in the
response to histamine.

This type of analysis would be more convincing if 1t were
possible to assess the maximal secretory power of the gastric
mucosa. Thanks to the work of Kay (1953) this is now possible,

A test of maximal parietal secretory power
Large doses of histamine are noxious but their effects can be
made tolerable by adequate doses of mepyramine maleate
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Fie, 112 A normal arc.
4. An arc with a doubly reactive receptor.
¢. An arc with a doubly reactive mucosa.
d. An arc with a doubly reactive receptor and mucosa.
¢. An arc with a doubly reactive receptor and a half reactive
mucosa

The assessment of parietal secretory power

The first question to be asked is, Does an abnormally high
secretory power of the gastric mucosa account for the hyper-
secretion of duodenal ulcer? To answer this requires some test
which will give an index of parietal secretory power., Histamine
seems to be a suitable stimulus for use in such a test since it acts
on the parietal cell even in a transplanted gastric pouch of
gastric mucosa without Auerbach’s plexus (Klein, 1932). Table
5 allows a comparison of the secretory responses of selected
normal young men with those of male paticnts with duodenal
ulcer based on the data of Thre (1938). It may be seen that the
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patients with duodenal ulcer secreted about 30 per cent more
parietal component than the selected normal persons in response
to a body-weight dose of histamine (0'1 mgm. histamine acid
phosphate/10o Kg. body-weight). If the sole difference between
patients with duodenal ulcer and these normal persons lay in
the reactivity of the peripheral parietal secretory mechanism it

Taste 5, Volumes of acid component secreted 1n response to
histamine and msulin (Thre, 1938, Hunt, 1950a)

Patients with

Nermal G tric  Duodenal
dleers  ulcers
Number of subjects 18 17 13
Histamine (ml’) 916 824 116
Standard eror ofmean 71 %131 131
Tosulin (ml.) g7 1027 1458

Standard error of mean +95 +147 *170

would be expected that the patients would secrete 30 per cent
more parietal component than these normal persons in response
to any standard stimulus. Insulin, which stimulates gastric
secretion via the vagus as a result of the action of hypoglycaemia
on cephalic receptors, was also used by Ihre in these two groups
of subjects Table 5 also shows that the patients with duodenal
ulcer actually secreted 23 per cent more parietal component
than the normal persons in response to a standard strmulus with
insulin but this figure is not significantly dufferent from the
expected 30 per cent. Thus these data of Thre taken at their face
value indicate that the hypersecretion of patients with duodenal
ulcer in response to wsulin can be accounted for by the in-
creased peripheral parietal reactivity demonstrated in the
Tesponse to histamine.

‘This type of analysis would be more convincing if 1t were
possible to assess the maximal secretory power of the gastric
mucosa. Thanks to the work of Kay (1953) this is now possible.

A test of mavimal parietal secretory power

Large doses of histamine are noxious but their effects can be
made tolerable by adequate doses of mepyrammne maleate
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{Anthisan) which do not block the stimulating action of hista-
mine on the parictal cells. In Kay’s augmented histamine test
he first collects the basal secretion and then determines the
secretory response to a dose of histamine which is known to

B
/
71
9
b
b
;
H
]
/
H

Fra. 12, Gastric HCI output after histamine (¢ B.W. doses).
Repeated estimations in 12 patients. Mgm./30 minutes (Kay, 1953).

produce a maximal gastric secretory response in the presence of
a protecting dose of mepyramine maleate. Figure 12 shows that
using this large dose of histamine on several occasions gives very
reproducible secretory responses. This test was used to assess the
‘maximal’ secretory power of patients without duodenal ulcer
and of patients with duodenal ulcer. It may be seen in Table 6
that in the patients with duodenal ulcer, who were candidates
for gastrectomy in Glasgow, the mean output of parietal com-
ponent in 45 minutes after a2 maximal dose of histamine was
135 ml. as compared with 86 ml. in the control subjects under
the same diti There was therefore a significantly in-
creased ‘maximal’ parietal secretory power in these patients
with duodenal ulcer. These data of Kay probably give a better
index of the magnitude of the abnormality in patients with
duodenal ulcer than do those of Thre (1938) because the control
subjects of Kay’s data were of about the same age and weight as
the patients with duodenal ulcer, whereas Thre’s data were for
selected young men. Thus Figure 11¢ describes more or less
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quantitatively the state of the parietal secretory arc in patients
with duodenal ulcer. The gastric responses to large doses of
histamine are imal for histamine but this does not neces-
sarily mean that no higher rate of secretion is possible. However,

Tazce 6. Data on the secretion of parietal component by normal persons
and patients with duodenal ulcer {ml /30 min.)

Male patients with duodenal
ulcer

Mate
normal ——————————————————
persons No Moderate  Severe
stenosis  stenosis  stenosis
Number of persons 27 81 42 29
Mean basal secretion of
parietal component 15:7 338 460 398
Standard error of mean =17 +25 53 +46
Mean maximal parietal re-
sponse to histamine 860 1353 1651 1604
Standard error of mean +96 +71 +97 +101
Mean weight {kg.) 608 585 580 530
Standard error of mean +18 +10 11 +10
Mean age (years) 441 383 129 491
Standard error of mean +25 +10 +16 +14
Mean duration of symp-
toms {years; — 131 150 172
Standard error of mean — +09 +13 +16

it is difficult to imagine any set of conditions likely to evoke a
greater response, for not only is the simulus to secretion large
but by aspirating the secretion the possibility of inhibitory
effects operating from the duodenum 1 minimized.

The significance of the dose response relationship for kistamine

The hypothesis developed above suggests that a high maximal
response to histamine will be associated with a mucosa whichwill
give a high response to any form of sumulus beanng on the
parietal cells.

It could be objected that patients with duodenal ulcer might
have a number of parietal cells with a high threshold for stimu-
lation which would respond to large doses of histamine but not
to stimuli of normal physiclogical quality If this were so the
high maximal parietal secretory power mn such patients might

2B
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(Anthisan} which do not block the stimulating action of hista-
mine on the parietal cells. In Kay'’s augmented histamine test
he first collects the basal secretion and then determines the
secretory response to a dose of histamine which is known to

F16, 12, Gastric HCI output after histamine (4 B.W. doses).
Repeated estimations in 12 patients, Mgm /30 mnutes (Kay, 1953)-

produce a maximal gastric secretory response in the presence of
a protecting dose of mepyramine maleate. Figure 12 shows that
using this large dose of histamine on several occasions gives very
reproducible secretory responses. This test was used to assess the
‘maximal’ secretory power of patients without duodenal ulcer
and of patients with duodenal ulcer. It may be seen in Table 6
that in the patients with duodenal ulcer, who were candidates
for gastrectomy in Glasgow, the mean output of parietal com-
ponent in 45 mi after a imal dose of hi ine was
135 ml. as compared with 86 ml in the control subjects under
the same conditions There was therefore a significantly in-
creased ‘maximal’ parietal secretory power in these patients
with duodenal ulcer. These data of Kay probably give a better
index of the magnitude of the abnormality in patients with
duodenal ulcer than do those of Thre (1938) because the control
subjects of Kay’s data were of about the same age and weight as
the patients with duodenal ulcer, whereas Ihre’s data were for
selected young men. Thus Figure 110 describes more or less
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out of six trials if there were in fact no difference between the
two groups in this respect. These figures suggest that the in-
creased diurnal basal secretion in patients with duodenal ulcer
can be almost wholly accounted for on the assumption that a

Tasez, 7. Percentage of the maximal secretory power active in basat
secretion

Male patrents with duodenal ulcer
Male
normal  No  Moderate Severe  All
persons stenosis  stenosis  stenosts

Mean ratio*

Basalparsetal secretion x 100
Maxumal parictal response
to histamine

224 256 267 254 259

Standard error of mean
ratio +22 £13  £20 23 1095

normal degree of stimulation is bearing on a peripheral effector
of nearly twice the normal power. It thus becomes unnecessary
to postulate that the pathways in the vagus mediating the
cephalic phase of secretion are overactive. Those who favour
this concept of vagal overactivity can point out that the noc-
turnal basal secretion in patients with duodenal ulcers is much
reduced by vagotomy and that the basal secretion must have
been the result of activity in vagal secretory fibres. Table 8
shows some data denved from a publication by Dragstedt
(1952), which allow the volume of parietal component recovered
during the night to be calculated. It is clear that after vagotomy
the recovery fell by about 67 per cent. However, data from the
same group of workers show that the secretory response to hista-
mine fell by 75 per cent after vagotomy. Assuming that the
change in the response to histamine 1s proportional to the
change in the reactivity of the parnetal secretory mechanism,
the actual fall in the basal output of parietal component was
slightly less than would be expected had the stimulus bearing on
the parietal cells remained unchanged. If it were permissible to
follow this argument to 1ts conclusion it would seem that no
vagal secretory, as distinct from trophic, fibres are actve in
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not account for their high basal secretion of acid, However,
examination of the relation between the percentage of the
'nza.xir_nal’ secretory power activated by a given dose of hista
mine in normal persons and patients with duodenal ulcers

3
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o Normal subjects, mean curve ==~

#Patients with duodenal Uicers
CUEVE mmr

Percantage of maximal potietol response

ol

Dose of Histamne (Arbttrary units)

Fic 13 Relation between dose of histamine and parsetal response
(Hunt and Kay, 1954).

given in Figure 13 shows that this abjection cannot be sustained
since the mean curves for five patients without duodenal ulcer
and five patients with duodenal ulcer are almost identical.

The proportion of the ‘maxumal’ secretory power aclive under basal
condstions

Although the imal parietal resp to histamine may not
be the true maximal parietal secretory power the response may
be assumed to provide a useful index of the maximum, It now
becomes possible to ask a new question. What percentage of the
maximal secretory power is active under basal couditions in
patients without duodenal vlcer and patients with duodenal
ulcer? Table 7 shows that 22 per cent of the ‘maximal’ capacity
is active in normal persons and 26 per cent in patients with
duodenal ulcer. Such a difference would arise by chance once
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found. These results can be accounted for by supposing that
stenosis will increase gastric distension which is known to be a
stimulus to secretion (Hunt and Macdonald, 1952; Macdonald
and Spurrell, 1953), and that the increased parietal secretory
power corresponds to a work hyperplasia of the parietal cells.
There is some evidence that work hyperplasia can be produced
in the stomach, for Friedman (1g953) found that the weight of
the stomach increased in mice when the bulk of their diet was
increased by undlgcsublc material, and Cox and Barnes (1945)
reponed an increase in the number of parietal cells in guinea-
pigs given injections of histamine in beeswax for three weeks.

This has been confirmed in dogs by Tongen (1950).

There is evidence which suggests that variation in the parietal
responses to standard stimuli amongst normal subjects as well as
the difference between the responses of normal subjects and
patients with duodenal ulcer can be to a large extent accounted
for by the varying parietal secretory power of different normal
subjects, for the secretory responses to test-meals, to insulin and
to basal conditions are all correlated with the response to hista-
mine (Hunt, 1950b).

The inksbition of gastric secretion

The rate of parietal secretion at any moment depends upon the
balance between stimulation and inhibition bearing on the
mucosa, Quantitative intersubject comparisons of the secretory
inhibition produced by standard stimuli are therefore essential
for understanding this balance.

The two tests which have most convincingly brought out the
difference between patients with duodenal ulcer and normal
persons were the augmcnted histamine test of Kay and measure-
ments of basal secretion, both of which reflect mainly the

peripheral reactivity, Unpublished studies of the sec-

Tetory responses to saline test-meals at Guy’s Hospltal show that
the parietal secretory response is about twice as great in patients
with duodenal ulcer as it is in normal persons. The mean
amount of acid secreted inresponse toa 750 ml salinemealoften
minutes’ duration by a group of twenty-seven medical students
was 2:6 m. equiv. (S.E. of mean + 0 3) as compared with
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basal secretion in patients with duodenat ulcer: had such fibres
been active the fall in the output of parietal secretion would
have been more than the 75 per cent which can be accounted
for on the hasis of the reduction in peripheral reactivity as
assessed with histamine,

Tanre 8. The mean volumes of parietal component seereted in response to

basal canditions and in response 1o hutamine, belore and afier vagotosy
{Dragstedt, 1952; Oberhelman and Dragstedt, 1948)

Vol. of parietal Reducnon
after

MNumber of Condition component {ml)
patients basal secretion Vagotomy
per 12 hours
135 Duodenat ulcer 514

prevagotomy

w0 Duodenal ulcer 170 61%
postvagotormy
Secretion stimufated by histamine

i8 Peptie weer 183
prevagotomy

18 Peptic utcer 47 =%
postvagatormy

Tt scems probable at the moment that the increased ‘maximal’
parietal secretory power found in patients with duodenal ulcers
is the result of an increased number of patietal cells in the
gastric mucosa of such patients, for Cox (1952} has found that
male patients with duodenal ulcer have 75 per cent more
parictal cetls than male patients without ulcer, whist Kay’s
figures show that such patients have a maximal parietal sccre-
tory power 72 per cent greater than normal persons. The factors
which determine the number and reactivity of the parietal cells
in the gastric mucosa appear to be of fundamental importance
for the understanding of the hypersecretion of parietal com-
ponent by patients with duodenal ulcer.

There are probably a number of influcnces regulating the
parictal secretory power. In the analysis of Hunt and Kay
(1954} it was found that amaongst patients with pyloric stenosis
at the time of their gast the ‘maximal’ parietal secretory
power increased with the duration 6f the dyspepsta whereas in
the other patents without stenosis no such correlation was
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Fi16. 14. A comparison of the secretory responses to meals of gucose solution
(100 g./L.) and of saline (100 m, equv, NaGl/L}.

The inkibition of secretion by the acid in the gastric contents
During the augmented histamine test the whole of the gastric
secretion is withdrawn so that there can be no possibility of the
secreted acid acting on receptors which might inhibit the gastric
secretory response. On the other hand when a test-meal is used
as a stimulus, the greater the secretion of acid the more acidic
will be the gastric contents and the greater will be the proba-
bility of the inhibition of secretion by the action of the gastric
contents on duodenal and possibly antral receptors (Wood-
ward, Lyon, Landor and Dragstedt, 1954). Shay (rg44) has
suggested that the hypersecretion of acid by patients with duo-
denal ulcer depends upon the failure of the duodenal mechan-
ism to inhibit secretion because its threshold is raised. It was
therefore decided to determine the response to the addition of
acid to a test-meal given to normal students and to patients with
duodenal ulcer

The choice of the composition of the control test-meal in
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525 m. equiv, (S.E. of mean +4:1+0) secreted by eleven patients
with the diagnosis of duodenal ulcer. The data arc not ex-
pressed in terms of parietal component because the meals con~
tained large amounts of chloride which makes the estimation of
parietal companent less reliable than usual, This particular set
of data has been chosen because there is presumably 2 minimal
possibility of the inhibition of secretion by the gastric contents
acting on duodenal receptors since the mea} itself probably has
little inhibitory action and in ten minutes the acidity of the
gastric contents does not reach levels which are thought to acti-
vate the duodenal and possibly the antral receptor mechanisms
which inhibit secretion (Woodward, Lyen, Landor and Drag-
stedt, 1954). ™ ot T -

test-meals cor . v

much more s :

period of thirty minues was practicable. The mean responses
werc 344 ml. (S.E. of mean +3-4) of parictal component for
the medical students and B2 ml. (5.E. of mean 49°8) for the
eleven patients with the diagnosis of ducdenal ulcer. From these
data it appears that whether or not the test conditions activate
inhibitory receptors the mean total response in these patients
with duodenal ulcers 15 about twice that in normal students, a
finding which could be accounted for on the basis that such
patients have as a group about twice as many parietal cells as
these normal subjects.

There is a further possibility that if patients with duodenal
ulcers have a relatively weak osmotic brake restraining secre-
tion, it might only be detected by a more sensitive test. In
Figure 14 the amount of acid secreted in response to the saline
meal in ten minutes has been plotted against the amcunt
secreted in thirty minutes after the meal of glucose sotution. The
saline meal presumably activates the inhibitory mechanism to 2
minimal degree whilst the glucose solution 15 2 powerful acti-
vator of the mechamsm. It may be seen in Figure 14 that the
points for patients with duodenal ulcer are freely intermixed
with those for the medical students so that presumably the
osmotic brake on secretion is of about equal power in the
pattents with duodenal ulcer and the medical students.
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Conclusion

The possibility that a high gastric secretion in normal persons
and 1n patients with duodenal ulcer may be accounted for by
special features in sezeral parts of the regulating mechanism is
worth consideration The hypersecretion which occurs in some
patients with duodenal ulcers could then be regarded as an

extension of one end of the normal range, rather as patients with
Bl Thand coeeeeie P . .

lower blood pressur‘es (Miall and Oldham, 1955) Such a hypo-
thesis allows for the interaction of hereditary and environmental
factors for it is known that very remarkable changes in gastric
secretion may accompany change m the arcumstances of life
(Hunt, 1951b).
Suaiary

To give a simple, probably unduly simple, summary of the
abnormalities of gastric secretion in patients with duodenal
ulcer, it may be said that the mean parietal sccretory power is
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which the acid must be incorporated is important in interpreting
the results. Most stimuli which inhibit gastric secretion simul-
taneously slow gastric emptying, But slowing of gastric emptying
gives an increased distension stimulus to the stomach so that the
inhibitory action of the meal may be more than counter-
balanced by the increased stimulus to secretion, Such a relation-
ship between the inhibitory and stimulatory effect of increasing
concentrations of sucrose has been found in two normal subjects
(Hunt, 1g54a). These points were borne in mind when it was
decided to use test-meals containing 100 g. glucosefl. and
100 g. glucose plus 20 m. equiv, HCI/L. to determine the effect
of acid in a test-meal on the resulting gastric secretion. It was
anticipated that the addition of acid to a glucose solution would
make little difference to the rate of emptying with the result
that the stimulus to secretion would be substantially unchanged.

Figure 15 shows on the ordinate the volume of parietal com-
ponent secreted in response to the meal of glucose solution
(100 g./1.) and on the abscissa the amount of parietal component
secreted in response to a meal of the same solution with 20 m.
equiv. HCI added per litre of meal. It is clear that the data for
normal persons and patients with duodenal ulcer are freely
intermixed and that there is no noticeable difference between
the two groups. Since there are approximately twice as many
points for subjects showing inhibition of parietal secretion as
there are for persons showing no inhibition it is clear that 2o m.
equiv. HCYL is a suprathreshold stimulus for the inhibitory
mechanism. However, mn one patient with duodenal ulcer with
marked hypersecretion the addition of acid to the meal was
followed by an increase in secretion of parietal component.

In general the greater is the secretory response of the stomach,
the more readily is 1t inhibited by such a stimulus as high con-
centrations of sucrose (Hunt, Macdonald and Spurrell, 1951.)
The finding that in the two patients mentioned above the addi-
tion of 20 m. equiv. HCY/L. of meal failed to inhibit secretion is
therefore of some interest. It confirms the hypothesis of Shay
(1944) with the implication that faillure of autoregulation of
gastric secretion is a possible cause of hypersecretion but not the
sole cause.
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Conelusion

The possibility that a high gastric secretion in normal persons
and in patients with duodenal ulcer may be accounted for by
special features in several parts of the regulating mechanism is
worth consideration. The hypersecretion which occurs in some
patients with duodenal ulcers could then be regarded as an

extension of one end of the normal range, rather as patients with
b Blend e <€t = * . .

N . 1
lower blood pressures (Miall and Oldham, 1955). Such a hypo-
thesis allows for the interaction of hereditary and environmental
factors for it is known that very remarkable changes in gastric
secretion may accompany change in the circumstances of hfe
(Hunt, 1951b).
Sumstary

To give a simple, probably unduly simple, summary of the
abnormalities of gastnic secretion in patients with duodenal
ulcer, it may be said that the mean parietal secretory power is
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about double that of normal persons and this can account for the
observed hypersecretion under basal conditions and after stimu-
lation with test-meals.

In some patients there is in addition a failure of the auto-
regulation of gastric secretion as shown by Shay.
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XXI

The Treatment of Hepatic Coma

J. F. STOKES

of unpredictable and spontaneaus recovery; these two

facts make it extremely difficult to judge the effect of
treatment and give rise to contradictory and confusing reports.
The position is still worsened by lack of precision in the defini-
tion of ‘hepatic coma’; various kinds of coma plus jaundice or
coma plus enlarged liver may be collected together in anattempt
to provide a sexies of cases on which the effects of treatment may
be judged, and the fact that severe electrolyte disturbance and
cerebral manifestations of thiamine deficiency are not uncom-
mon in cirthoties may be overlooked. Recently, too, the clinical
pattern of iliness produced by viral infection has become less
ch t; ths inf the problem in that coma due to
encephalomyelitis may be present together with clinical and
biochemical evidence of impaired liver function Comparison
between series is further complicated by the fact that hepatic
coma is notorously more difficult to influence when it occurs in
association with acute liver disease than with cirrhosis.

The forty-five cases Miller and I reported n 1947 (Stokes and
Maller, 1947) were all in coma as a result of acute hepatitis
caused by a particularly virulent virus. All but one of these died;
but they cannot be used as a yardstick by which to measure the
progress we have made in treatment, since any cutrent series is
likely to include a high proportion of comatose cirrhotics, in
whose state, as we shall see, certain temporary modifications can

be made. »
Though hepatic coma seems at first sight an unpromising

HEPATXC coma is not a common condition and s capable
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subject to discuss here, there is no doubt that our understanding
of the condition has increased in the last decade and, encour-
aged by the belief that these lectures are designed to provoke
rather than instruct, I want to use this opportunity to see what
can be learned from forty-seven cases of hepatic coma which
were observed at University College Hospital or in my private
practice between 1948 and 1955. The material from which I am
arguing is shown in Tables r and 2.

‘Tasre 1. Hepatic coma, 1948-55

Cases Died  Recovered
Acute hepatitis 8 8 0
Subacute hepatitis 8 8 [
Cirrhosis 31 28 3

TasLE 2. Cirrhoss in hepatic coma, 1948-55
Cases Died  Recovered

Alcohohic 11 10 1
Cause obscure 10 9 1
Post-hepatitic 6 5 1
Ulcerative colatis 2 2 [+
Bihary 1 1 0
Haemochromatosis 1 1 0

It will be seen that we have had no striking success in saving
these people’s lives, but I should say that among the group of
thirty-one cirrhotics we can add nine episodes of coma occurring
in eight patients between one and twenty-two months before
death, making a total of twelve attacks of coma followed by
recovery, either spontaneous or consequential to treatment. 1
would emphasize that these all occurred 1n cirrhotic patiem.s
and were preceded by gastro-intestinal haemorrhage in four
instances. No case of acute hepatitis survived coma.

The position in regard to treatment at the begmnmg of this
series of cases was that I was contvinced of two things in the light
of experience of hepatic coma in Burma. Firstly, I was con-
vinced of the danger of giving normal doses of morphine or
barbiturates to patients in the active and sometimes violent
phase of coma; liver failure allows of the continued action of
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these drugs which remain unchanged in the body tissues and
may tip the balance against the patient by prolonging coma and
depressing respiration. Paraldehyde is the only safe drug to use
if the violence of coma interferes with treatment. Secondly, 1
was convinced of the value of parenteral vitamin K, which
might limit haemorrhage not only into the gut but also inte the
tiver itself and so prevent further hepatocellular damage; gastro-
intestinal haemorrhage is, as we shall see, of importance in the
comatose cirrhotie, while bleeding into the liver is of greater
consequence in cases of fulminant hepatitis.

Proveiv anp Aspronra

The value of protein treatment, however, seemed to be question-
able. Enthusiasm derived from occasional Sunday moraing
feeding of Himsworth's rats was modified by awareness of the
syndrome of meat intoxication in dogs. I feel sure, in retrospect,
that uncertainty on this point brought about the deaths of two
of my patients, who were fed protein vigorously as soon as they
emerged from coma, and had to lapse back into unconsciousness
before they could escape the deleterious effects of treatment.

The present position of protein in the therapy of hepatic
coma is clear, It must be avoided. The forced feeding of meat to
dogs with an Eck fistula has been known since 18gg (Hahn,
Massen, Nencki and Pavlov) to produce neurological damage,
and varying explanations have been offered to account for this
{Magnus-Alsleben, 1g920; Fuchs, 1g21; Svec and Freeman,
1949} Burchi in 1927 observed high blood ammonia levels in
cirrhosis, and van Caulaert and Deviller (1932), and Fuld
(1933}, found that ammonium salts were capable of producing
coma and high blood levels in cirthoties Here the matter rested
until 1952 when interest was reawakened by Phillips, Schwarz,
Gabuzda and Davidson reporting the production of hepatic
coma 1 cirrhotics by feeding various nitrogenous substances.
Since then, different degrees of neurological disorder from full
coma through ‘episodic stupor’ to spasucity and tremor have
been repeatedly brought aboutin some cirrhotics by feeding high
proteindiets, by giving ammonium saltsor son-exchange resins in
the ammonium phase {Gabuzda, Phitlips and Davidson, 1952}
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These findings have been confirmed in this series. They pro-
vide difficalties in treating ascitic and diabetic patients. These
can be overcome easily in the former by avoiding ammonium-
containing medicines; but the adjustment of the protein-carbo-
hydrate balance of the diet in haemochromatosis is awkward on
account of the insulin resistance so often encountered.

These neurologxcal changes have been correlated with high
levels of ammonia in the systemic blood (Riddell, Kopple and
McDermott, 1954; McDermott, Adams and Riddell, 1g55), and
the view that these levels are achieved by direct access of
ammonia from the gut to the systemic veins via a network of
venous collateral channels developed in response to portal hyper-
tension (Sherlock, Summerskill, White and Phear, 1954) receives
support from two observations; first, the appearance of coma and
increase in blood ammonia as a result of porta-caval shunt opera-
tions, and second, the demonstration of high blood ammonia
levels in cirrhotics whose liver function is reasonably good.

There is a paucity of observations on ammoma levels in acute
hepatitis. Kirk (1936) reports them as normal, but he was not
dealing with comatose cases, and one of Riddell and McDer-
mott’s (1954) cases, in coma as a result of acute hepatitis, had a
distinctly high level, and this can only have been the result of
hepatocellular failure.

There is, however, a certain lack of correlation between blood
ammonia levels and coma in some cases (Singh, Barclay and
Cooke, 1954). Though most patients in coma will usually show
a high reading, Summerskill (1g55) found two out of twenty-
nine cases with normal levels, and Eiseman (discussing McDer-
mott, Adams and Riddell, 1954) found normal levels in ‘about
half” his cases of hepatic coma.

Co may be 1 too, in the face of blood
ammonia levels which, 1n another person, would be associated
with deep coma, in this context, however, 1t is difficult to avoid
comparison with uraema, in which the level of consciousness
depends more on the speed of accumulation of urea in the
blood than on the absolute reading.

Those who are famihar with the recent vicissitudes of Pro-
fessor Quatermass’s associates will have realized the popular
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appeal of ammania as a substance capable of producing newro-
psychological disorder, and the ammonia story as a whole
carries some conviction, though I do not think it can provide a
complete explanation of hepatic coma. It bears on treatment
not only in the prophylaxis of coma by giving a low protein diet
and avoiding ammonium-containing medicines in patients with
a dangerously low reserve of iver function, but also in the treat-
ment of established coma when this has been precipitated by
gastro-intestinal haemorrhage. This, of course, only occurs in
cirrhotics, as opposed to patients with acute hepatitis, and in
this series haemorrhage shortly preceded coma in nineteen
instances in the thirty-one cirrhotics.

Haevormsiace
1 want to bring out three points in relation to haemorrhage in
clrrhosis, Figure 1 shows the interval elapsing between haemor-
rhage and the onset of coma. As can be seen, we have less than
48 hours in most cases in which to take effective prophylactic
action against coma.

The next two figures show the interval in time between the
onset of haemorrhage and death, I have had to separate
Figure 2, which comprises cases who have survived haemorrhage
for many months, from Figure 3, constructed from those who
dicd shortly after haemorrhage, for the sake of clarity, Figure 2
shows that many of these cirrhotics sustained substantial bleed-
ing from oesophageal varices up to a surprisingly short time
before death wathout showing abnormal neurological signs. It
shows that gastxo-intestinal haemorrhage is not so dangerous if
fiver function 1s not too far impaired. But it is possible that
repeated or prolonged bleeding progressively reduces hepatic
function in these cases and we must not neglect this aspect of the
effects of haemorrhage.

1t is not uncommon to find a cirrhotic surviving a run of
haemosrhages over a year or two, and succumbing to a final
bleed which is the first one to be followed by coma. It is worth
while recalling that Rappaport, Borowy and Lotto (1952) con-
cluded that hepatic anoxia was the basis of the cxperimental
ischaemic coma they induced in dogs.
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Figure 3 shows that once haemorrhage has produced coma,
the prognosis is grave. Though haemorrhage and its effects
eventually overcame these patients, death occurred more com-
monly from coma than from exsanguination. In addition to

10

CASES

. 10 12
DAY S
f1a. 1. Interval between occurrence of haemorrhage and
onset of coma in nineteen curhotics,

transfusion, therefore, it is rational to empty the gut of blood
as far as possible after a haemorrhage. Colonic washouts are
harmless enough, and purgation may be tolerated even by
patients as ill as these, but emptying the stomach entails passing
a tube past the bleeding point and this may aggravate the
haemorrhage. The Sengstaken tube has been devised to stop
bleeding by compression of oesophageal and gastnic varices
between inflated bags, but it is difficult to handle in semi-
comatose patients and 1ts advantages when in position may be
outweighed by the increase 1n blood loss attendant on its effec~
tive passage. Oral thrombin has been recommended for the
2a
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control of oesophageal oozing (Daly, 1947) but, in my exper-
ence, has not been helpful.

The capacity of haemorrhage from oesophageal varices to
injtiate coma and the usual fatality of the coma when it occurs

10,
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NO COMA
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&l
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Fio. 2. Imterval between hacmorrhage and death
in sixteen eurhotics,

underline the importance of prophylactic measures against
recurrent bleeding. Shunt operations which involve the opening
up of farge new portal-systemic channels are not wholly to the
advantage of the patient since they increase the dangers of what
Sherlock has called portal-systermuc encephalopathy, The ideal
operation. for the prevention of bleeding should obliterate
cstablished oesophageal vanices without opening up new anas-
tomoses. The injection of varicosities by sclerosing fluids as
suggested by Crafoord and Frencker (1939) and as carried out
by Macbeth ( 1955) or, better still, direct higation of submucosal
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veins as practised by Phemister and Humphreys (1947), Allison
(1950) and Wooller (1g55) both come near to satisfying these
requirements, and are rational manaeuvres even if their tem-
porary effect implies the need for repeated surgical attacks. The

10
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Fio 3. Interval between haemorrhage and death
1 twenty-three cirrhotics

portal pressure is unaffected or even raised by these procedures,
but the theoretical fear of precipitating or increasing ascites does
not seem to be justified by events and, as is well known, many
other factors are more important 1 deterrmning the retention
of fluid in the peritoneal cavity.

Gruramic Acio
The other way in which the ammonia story bears on the treat-
ment of hepatic coma is in its metabolic relations with glutamic
acid. Krebs (1935) in a discussion of the metabohsm of amino-
acids states that glutamine can be synthesized from ammonia
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and glutamic acid fairly fast in the presence of plenty of carbo-
hydrate by animal brain slices; Weil-Malherbe (1950} is of the
opinion that glatamnic acid plays 2 prominent role in an enzyme
system designed for the removal of intracellular ammonia,

Walshe {1951), in discussing the pathogenesis of hepatic
coma, suggests that glutamic acid metabolism in the brain may
be interfered with, and the ammonia-binding action of glutamic
acid impaired. He also supposes that the reaction: glutamic acid
ralpha-ketoglutaric acid">pyruvic acid may be upset,
and it may be significant that both these latter substances are
known to be found in the blood in excess in hepatic coma
{Watson, 1g50; Neefe, 1950; Amatuzio and Nesbitt, 1g50; and
Butt, 1954). The precise meaning of these changes is not clear,
but it would appear that the citric acid cycle Is upset in some
way (Bessman, Fazekos and Bessman, 1954) and Walshe's sug-
gestion that glutamic acid might at least improve the ammonia-
binding mechanism in the brain seems a reasonable one.

There is general agreement, however, that the results of treat-
ment of coma in acute hepatitis with this substance are dis-
appointing. Walshe himself (1955) now subscribes to this view.
Three patients in hepatic coma resulting from acute hepatitis
in this series received glutamic acid and derived no benefit
from it.

Its effect in cirrhotics can only be properly assessed in those
cases who have gone into coma without a preceding hacmor-
thage or in whose cases no active steps have been taken to
remove blood from the gut, which in itself might be enough to
lighten coma. These criteria arc only satisfied by thirteen cases
in this series. In these there was definite improvement in eight,
no effect in three and doubtful benefit in two. Seven out of the
eight who improved subsequently died within a week or two,
and glutamic acid failed to control their final coma; the sur~
vivor s still enjoying a normal level of consciousness one year
after recovery. These figures suggest that there 3s a case to be
made out for giving glutamic acid to comatose cirrhotics, even
though the benefit it may confer is only likely to be temporary
and it is evidently not the answer to the whole metabolic dis-

turbance present,
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Fortor Hepamis
When we look around for consistent metabolic features of
hepatic coma other than raised blood ammonia levels, we can-
not fail to be struck by hepatic foetor. Recently Chalienger and
Walshe (1955a) have isolated methyl mercaptan from the urine
of a patient with marked oral and urinary foetor, and they
believelthat foetor hepatis is caused by elimination from the
body of thissub dimethylsulphide or dimethyl disulphide,
both of which might be formed in the body from methyl mer-
captan, The pharmacology of methyl mercaptan, CH,SH, is
little known, but Challenger and Walshe (1955b) suggest that
it may be toxic by virtue of its close structural relationship to
hydrogen sulphide, HSH, and to methyl alcohol, CH;OH.
They postulate methionine as a possible source of mercaptan
and note the accumulation of methionine in the blood in hepatic
coma due to failure of transmethylation functions of the liver.
But mercaptans are known to be present in the gut, and it seems
possible that they might accumulate in the same way as
ammonia. I mention this because I have at times wondered
whether foetor is more often present in the coma of acute
hepatitis as opposed to that of cirrhosis and that it might indicate
the presence of a product of autolysis of liver cells rather than an
accumulation of a breakdown product from the gut. In trying
to decide this point in retrospect I do not find my Burmese
records particularly helpful; in the Orient one’s olfactory appa-
ratus is mercifully subject to the physiological principle of
fatigue, and I can draw no conclusions, The facts that foetor is
not present in cases of cirrhosis in normal consciousness, even
in the face of a big collateral circulation, and the persistence of
foetor in patients who have recerved nothing by mouth for as
long as ten days argue that it might be associated with hepato-
cellular autolysis But in this seres foetor was noted 1n roughly
equal proportions in the two groups, four out of eight in acute
hepatitis, and thirteen out of thirty-one in cirrhotics, It is
striking that clinically identical states of coma may be found in
association with livers whose histology varies between the wide-
spread destruction and lack of recognizable liver tissue so
characteristic of acute fulminant hepatitis and the regeneration




350 J- F. STOKES

no‘dules of the cirrhotic, in which the liver cells are mr
prisingly well preserved, It does not seem reasonable 1o blame
products of their autolysis for factor or for cama,

Experiments on mice at the Toxicology Research Unit car-
ried out by Dr. Bames (Walshe, personal communication)
suggest that methy! mercaptan might be concerned in the pro-
duction of unconscicusness in man in the concentrations reasone
ably anticipated in hepatic coma, but that dimethyl sulphide
and dimethyl disulphide can be exculpated in this context. The
importance of sulphur metabolism in the production of comals
not yet clear, but its consideration has nat so far resulted in any
therapeutic advance,

Tantx 3, Composition of faeces

%Vac;:r
ndogenous fat
Mugus

Erpithelal cells

Dugestive enzymes

Bije steronds

Inorganse salts of Ca, Mg, Fe, Cn

Macro-organsms

Acetae, Jactse, butynic and other orgamsc acids from
CHO fermentation

Tyramine, } ] snd p ine by
bactenial decarbovylaton of asmno-acids

Indole and skatole by ?pqsuml degradation of tryptophane

HS, CO,, CH,, H,, NH,, phenols and mercaptans, all
by bactenal action

Inn my view, the answer to hepatic coma Hes in the gut. We
fiave to remember that stools of a sort are passed even by starving
patients and Table g will remind you of thewr composition.

Somewhere in this list, it seems, we should find something
significant. Cooke (1955) for instance finds that certain indoles
are present in increased Guantiies in the stools of paients
suffering from idiopathic steatorrhoea; in two cases he noticed
neurological signs similar to those found in hepatic coma; and
in one of these cases no hver damage was demonstrated.

Tt awill be pbserved that bacterin are at work in the production
of many of these substances. Members of the tetracyeline group
of antibiotics have been recommended in the treatment of
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hepatic coma in the hope of suppressing or altering some of the
metabolic processes carried out in the intestine. These drugs
have not been given consistently in this series and I cannot
comment on their usefulness. We should remember that the
tetracychines can produce troublesome diarrhoea and this may
aggravate the low serum potassium which is not infrequently
present in hepatic coma.

Mention must be made here of the views of Gould (1954,
1955) who claims that high desage intravenous medication with
mixed vitamins might be expected to influence hepatic coma, as
well as many other states of impaired consciousness, by improv-
ing the intracellular metabolism in the brain. Though I believe
that this treatment is of benefit to confused alcoholics, I have no
experience of it in hepatic coma.

Grucose

Brain cells require not only oxygen but glucose, and it seems
reasonable to give large quantities of glucose to patients in
hepatic coma, not only to help to form the glycogen necessary
for the proper reconstruction of liver tissue (Jones, 1936, Foulk,
Butt, Stauffer, Baggenstoss and Gross, 1955) but also to help
brain cells carry out their normal metabolic processes including
the binding of ammonia.

At the same time glucose will reduce endogenous protein
breakdown which in itself may throw further work on the liver.
Schoenheimer (1g42) has studied the fate of amino-acids in the
liver with the aid of heavy nitrogen and deuterium and has
shown that they may follow at least four separate lines of intra-
hepatic metabolism, all of which involve energy. Any man-
ceuvre which reduces the amino-acid level in the blood is
Justified by this argument alone, apart from any possible toxic
effects of raised blood amino-acids on the brain It has been
suggested too (Rappaport, 1951) that the infusion of a hyper-
tonic solution might be helpful in reducing the cerebral oedema
sometimes found in hepatic coma. There is no evidence that
hypoglycaemia is responsible for any fraction of naturally
occurring coma, though it may be relevant to some aspects of
experimentally produced coma in ammals. Indeed, the full
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picture of hepatic coma may be seen in haemochromatosis or
cirrhotics with incidental diabetes with blood sugar levels as
high as 300 mgm. per cent, as occurred on three occasions in
this series. Nevertheless, glucose remains the one food which can
be given to these patients with impunity and is the cor

of treatment. Bollman's {rg4g) ebservation that dogs given
enough intravenous glucose to keep the blood sugar level
between 200 and 300 mgm, per cent for 36 hours produced
definite bilirubinacmia and marked dye retention in the liver
seems to have no counterpart in human medicine,

Since glucose may have to be given parenterally for many
days, it is wise to give a concentrated 20 per cent solution so as
to avoid iatrogenic electrolyte disturbances, of which the most
probable is overdosage with water. Sodium defieiency is not
likely to occur in diffuse liver disease in the absence of ascites,
but the presence of hypokalaemia has been stressed by Artman
and Wise (1953). This demands the close watch on urinary
output and state of serum electrolytes that is accorded to any
patient unable to take food orally. It may be necessary to give
potassium supplements. There is a certamn danger in giving
potassium into an intravenous drip if the fluid 13 being delivered
into a vein close to the heast

If we give 20 per cent glucose solution into a superficial vein
the chances of 1ts thrombasing are high; clots are likely to form
even in the face of such factors as hypoprothrombinaemia and
thrombocytopacnia which may be present, in this sense o
advantage, in liver failure.

So far, we have got round this difficulty by passing a poly-
thene tube and delivering glucose into a large vein, cither the
inferior vena cava or one of the innominate veins. This tech-
nique needs a certain 2mount of practice and the tube has
become occluded by clot sometimes even when in the correct
position  Furthermore, it carnes the risk of induang hyper-
%al in i ¥ i ppl arc being given, unless
extremely close watch 15 kept on the rate of infusion.

Patients on systemic cortisone treatment for any reasos are
thought to have a low incidence of phlebuis after intravenons
infusions. This s presumably due to the capacity of cortisone
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to suppress inflammatory reaction, This has led us to a trial of
hydrocortisone added to the infused fluid given by ordinary
needle into a superficial vein, in an attempt to circumvent the
difficulties of infusion by polythene tube to which I have just
referred. We have used 10 mgm. hydrocortisone per litre of
20 per cent glucose. The early results have been encouraging in
that our last three cases of hepatic coma treated in this way have
failed to show any macroscopic or microscopic evidence of
venous thrombosis or inflammation when autopsy studies, as
usual, became available. Dr. Polak, whose idea this was, is
publishing details of these cases as a preliminary communication
and a larger-scale trial of the method is under way.

FUurTHER LINES OF INVESTIGATION
Before I finish, I would like to take a look at the possible angles
from which further knowledge of hepatic coma may be gained,
as this is an essential prelude to any advance in treatment.

If we consider first what type of case to study, it is necessary
to clarify what we mean by hepatic coma. It is important to
exclude cases who may be in coma as a result of gross electrolyte
disturbance or the effect of alcohal either direct or through con-
ditioned vitamin deficiency. These factors are likely to operate
in cirrhotics, and must be carefully assessed In practice we have
to study cirrhotics, since cirrhosis is so much commoner than
fulminant viral hepatitis.

It is interesting to speculate, for instance, how far alcohol
may have influenced the histological findings in the brains of the
patients examined by Adams and Foley (1953). Nearly all the
cases they studied were cirrhotics, cirrhotics in America are
nearly all alcoholic, and the proportion of ethyl alcohol con-
sumed is probably lower than in this country. This gives us a
better chance of getting the answer here, where we have a
higher proportion of post-hepatitic cirrhosis or cirrhosis of
obscure aetiology than in the United States, and our alcoholic
cirrhosis is more purely ethylic.

It seems, too, that we might advance by studying those cases
of steatorrhoea in which some of the neurological accompani-
ments of hepatic coma have been observed. It is possible that
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investigation of substances such as indoles, which are known to
be present in the gut, and which may be found in excess in the
urine of patients with steatorrhoea (Aterman, Boscott and
Cooke, 1953), may provide a clue as to what fractions of protein
breakdown other than ammonia play a part in the production
of cama,

Cooke {1955) also calls attention to the frequency of tremor
and confusion in the anoxia of cor pulmonale. These cases do
not show the pyramidal signs which occur so commonly in
hepatic coma (Stokes, Owen and Holmes, 1g45) and I do not
think they help us much in this context, but they do raise the
question as to whether the tremor seen in liver failure is a3
typical as has been made out. I have serious doubts on this
point and I think it s a pity that the term ‘flap’, previewly
evocative of nothing more significant than the activities of the
third of W. 8. Gilbert's three kings of Chikeraboo, should now
have acquired a specific hepatic connotation, The tremor may
indicate no more than the effeets of anoxia in brain cells.

Coma must ultimately depend on interference with neurenes,
but I doubt whether deeper neuro-histological stadies will
result in any dramatic advance in therapy. It is only recently
that any remarkable changes have been found. In 1952 Adams
and Foley, using special methods not easily adapted to routine
histological practice, showed swollen and proliferated astro-
cytes, chiefly centred on the basal ganglia, and occurring most
strikingly in the coma of cirrhosis as opposed to the coma of
acute hepatitis. Astrocytes are feeding cefls, and this suggests
that a breakdawn of some enzyme systeny may prevent neurones
from accepting food from them, so that they swetl. Whatever
toxic metabolites produce coma they are, of course, more likely
to be accumulated in the blood over a long period of time in
cirrhotic cases, and these histological changes may be no more
than a reflection of the progressive wmabihity of neurones to
accept from their donor astrocytes something necessary for their
internal metabolism.

Whatever you may think of the ethics of direct intraven-
tricular injection of substances in man, there is no doubt
that Feldberg and Sherwood (19542, b) have produced some
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interesting results with the technique they have devised, and they
recognize distinct behaviour patterns in animals in response to
the intraventricular injection of individual drugs. They find a
vl ' R 0T o * tachypnoea

n Lot e to stupor,
adrenaline results in a state resembling light sodium pento-
barbitone anaesthesia, decamethonium produces twitching and
spasticity, while banthine results in motor incoordination. This
line of attack opens up a new avenue for the investigation of
metabolic disturbances affecting brain tissue such as we are
discussing today.

It may be that a combination of careful ing of i inal
contents and direct application of p b to
brain tissue through a cannula tied into a lateral ventricle will
in time tell us why patients die as a result of severe diffuse liver
disease and so allow of 2 more rational plan of treatment.

In the meanwhile we should not stray too far along the road
to therapeutic nihilism. An awareness of the nature of the
dangers of haemorrhage and a willingness to use a harmless
substance such as glutamic acid may prolong the life of the
cirthotic, provided that the jatrogenic hazards of morphine
poisoning and electrolyte imbalance are avoided. And sufficient
glucose, given in concentrated form either by polythene tube
or in combination with hydrocortisone into a superficial vein,
may serve to keep the sufferer from acute hepatitis afloat until
nature throws one of her rare and unpredictable hfebelts to the
liver cells,
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with the mucosal valve as the best candidate, but it still lacks
visual confirmation.

ActviTy oF Tie Lower OESOPHAGUS
Before discussing further the nature of the barrier that prevents
the oesophageal transmission of gastric pressure, or the reflux
of gastric contents, I shall give an account of the activity of the
oesophagus with particular reference to its lower end.

The region is rather inaccessible, and for the most part we
must infer its behaviour from observation of swallowed radio-
opaque substances, and from records of pressure changes within
the lumen. Such records are easily made through small water-
filled polythene tubes attached to suitable manometers (Plate
XXVII, Figure 1).2

When a subject is not eating or drinking, swallowing move-
ments occur every few minutes, but for most of the time the
pharynx and oesophagus are quiescent. The oesophagus is then
empty and collapsed, being sealed off from the atmospheric
pressure by the cricopharyngeal sphincter, and from the intra-
gastric pressure by the cardiac barrier, whose nature need not
at once concern us, The intra-oesophageal pressure is therefore
virtually the same as the intrapleural pressure, and undergoes
similar fluctuation during respiration, Since during inspiration
the intra-abdominal pressure rises while the intrathoracic falls,
the respiratory fluctnations are useful in showing on which side
of the pressure barrier a recording site lies, and whether the
barrier is working properly. It is obviously necessary to allow
for the respiratory effects before attributing pressure changes to
oesophageal activity, and to this end it is usually desirable to
record respiratory movements simultaneously.

Let us suppose a subject drinks some barium cream while we
observe its passage radioscopically and record the pressure
changes at various sites (Figure 2). The subject drinks in a series
of gulps, and with each we can record the relaxation of the

criconharynmanl anbicnsam and cbcae sl - . o 001 ¢
oeso . .
ever

¥ The plates referred to 1n this lecture will be found between pp 400~1.
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The Physiology of the
Lower Oesophagus and Cardia

A, C. DORNHORST

with the stomach is this: as one drinks, fluid falls un

hindered into the stomach; but if one then stands on

one’s head, it remains trapped and does not re-enter the oeso~

phagtis. 'ﬁzere is obviously some special mechanism at the
T gasuic }

The surprisingly diverse views of the nature of this mechan-
ism involve one of the following assamptions: (1) an extrinsic
sphincter formed by the muscle of the diaphragmatic hiatus;
(2) an intunsic sphincter formed by specialization of the lower
oesophageal muscle; (3) a valve formed by the angle between
oesophagus and stomach, maintained by support from the liver
or by contraction of the well-developed ‘sling’ muscle which
runs along the lesser curve and loops round the cesophageal-
gastric junction; (4) a valve formed of mucosa and submucosa
only, and maintained by the muscularis mucosae.

In my opinion the evidence is against occlusion of the ceso-
phagus by the diaphragmatic hiatus in normal circumstances.
There certainly is specialization of the lowest part of the oeso-
phagenl muscle, which I shall describe in detail later, but the
prevention of gastric reflux is apparently independent of this.
The whole concept of a valve formed by an acute angle of
oesopt { entry 1s a mistake arismg from thinking of a three-
dimensional problem in two dimensions only. We are thus left

Txm main fact about the lower cesophagus and its junction




Prate XXVII

(6)
¢ 1. Tubes used for simul d

of p pressure

atseveral sites Each tube 1s 1 mm mn external drameter The closer view (5}

shows the lateral hote forming the lowest of the recording sites The distal
ends of the tubes are filled with mercury.,
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as the fluid passes down. At the Jast gulp of the series the crico-
pharyngeal sphincter contracts with more than normal vigour
for a few seconds, and this contraction spreads to the top of the
oesophagus to initiate a propulsive wave,

. ' ' !

20 30 40 50 60
SECONDS

F16. 2. Composite diagram of pressure changes as recorded at different

h Respis fl ions have been omitted.

levels in the oesop y
A Propulsive wave imtiated by the last of a series of gulps. B, Propulsive
wave bined with synch ion of lower h (marked
by arrow). C. Failure of propulsive wave: synch ion pi ed
by relaxation.

The point to note here is that the propulsive wave is not
initiated until the end of a series of gulps—say six, lasting about
ten seconds and involving perhaps goo ml. of fluid. Most of the
fluid passes by gravity straight into the stomach with no delay,
and the propulsive wave has little todo (Plate XX VIII, Figure 3)-
Of course this is not so when a solid bolus is swallowed.

‘We may now trace the propulsive wave down the oesophagus.
It travels at a steady rate of about 4 cm.fsec. restoring, as it
passes, the original negative pressure (Plate XXIX, Figure 4).
There is little change in shape or amplitude until the last
2-3 cm. are reached: here the pressure developed is usually less
but lasts much longer, taking perhaps 30 sec. to disappear; and
in fact the resting state is not regained for about one minunte
(Plate XXX, Figure 5). ‘That this is so is scen when a further



Prate XNXIX

F16. 4 Propulsive waves passing down central oesophagus. The recording
sues are 10 ¢m apart. In this and subsequent records, time 11 marked in
seconds and the pressure scale 13 m mm Hg



Prate XXVIII

Fio 3 Swallowing through a relaxed oesophagus, The mercury-filled ends

of recording tubes can be seen Only o 5 second separates the two pictures.

there 15 no hold up of barum Compare Fig 7 (Reproduced by courtesy of
The Lancet }



Prare XXIX

Fie. 4. Propulsive waves passing down central ocsophagus The recording
sites are 10 em. apart, In this and subsequent records, time is marked m
seconds and the pressure scale is in mm. Hg.
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Fic. 5. Pressure approximately 16 and 24 cm. below pharynx and at

extreme lower end of oesophagus, The prolonged, low pressure nise and the

exaggerated respiratory varation are typical of the latter region. The nise

i pressure here at the movement of swallowing indicates the region was
mnally relaxed.
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Prate XXX
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Fic 5 Pressure approuimately 16 and 24 cm. below pharynx and at

extreme lower end of oesophagus The prolonged, low pressure rise and the

exaggerated respiratory variation are typical of the latter region The nise

n pressure here at the t of swall g 1nd the region was
mztially relaxed,
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Prate XXXII

Tic. 7 Swallowing about 7 seconds after a propubsive wave has reached the
lower end of the oesophagus; there 15 a definite hold up of barlum which
lasted about 2 seconds, Compare Fig. 3.

URNEREE ]

] Is Lower trace,

8 Upper trace, resp with .

r:(;surc rper;orded through an open-ended tube The end of the tube 13 at

Erst on the gastric side of the pressure barner At the signal the tube 1
withdrawn about 1 ¢m and enters the ocsophagus
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swallow is made within this period. The propulsive wave though
probably somewhat smaller proceeds as before, but in the lower
few cm, differences are found. First, there is no immediate rise
of pressure at the moment of swallowing, then about four seconds
later, that is four to five seconds before the arrival of the propul-
sive wave, there js a synchronous risc in pressure over the lower
5 cm. ot so, which continues up to and merges into the pro-
pulsive wave. This rise may be preceded by a short drop in
pressure. If a swallow follows another at a still shorter interval
there may be no propulsive wave, but the synchronous con-
traction of the lower end may still occur (Plate XXX, Figure
6). When fluid is drunk before the resting state is regained, a
column of several em. is definitely held up for a second or two
before it can enter the stomach (Plate XXXII, Figure 7).

The conclusion is therefore that when a minute or more has
elapsed since the last propulsive wave, the lower oesophagus is
inert, but at shorter intervals some contraction hingers even
after the local pressure rise has ceased. Moreovcr in thls state,
swallowing induces further synch
dent of the propulsive wave and at least someumcs prcceded by
relaxation, This effect might be nervously mediated, or rmght be
caused by the stretch associated with the pharyngeal elevation

of swallowing.
The d o, {3 1 bek

of on frequency of
swallowmg is responsible, 1 \hmk for some apparent discrepan-
cies in the accounts of different aux‘nors and one may add that
Tepeated swallowing of sips of water evemu;\“y iead to small and
irregular responses A few minutes® rest or the swallowing of
something sofid restores the original pattern.

Tot Pressure Barries
1 now turn to the behaviour and nature of the cardiac pressure
arrier.

The following experiment, which has been performed several
times by my surgical colleague Mr. Kent Harrison, shows that
whatever may be the effect of structures extrinsic to the stomach
and oesophagus, there is certainly an effective inuinsic mechan-
ism, During Iaparotomy the stomach s filled with water through

2n
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an otsophageal tube which is then withdrawn, With the pylorss
clamped, the distended stomach may now be firmly squeezed
between the hands without emptying into the oesophagus.
Moreover this remains true even when the cardia and lower

ocsophagus have been completely mobilized as required in some
operations; in which case there is no support from neighbouring
structures, and the oesoph wmakes approximately a right

angle with the gastric fundus, It is clear that extrinsic factors are
not necessary for cardiac competence. This is not to assert that
the maintenance of normal anatomical refations is not helpful,
and there it in fact no doubt that when they are disturbed, for
example in hiatus hernia, cardiac incompetence is frequent
though not invariable.

Pressure measurements show that the barrier separating
gastric and oesophageal pressures is remarkably narvow: a pair
of recording sites 5 mum. apart span it comfortably. Tubes may
be stid through it easily in the forward direction, even dwring
inspiration where a iderable pressure step is present. On
withdrawal from the stomach one often records a small spike of
pressure followed by avery sharp drop (Plate XX X11, Figure 8).
In the immediate vicinity of the pressure barrier and on either
side of it the vespiratory pressure swings are exaggerated, pre-
sumably because the recording site moves in and out of the
agtual barrer region. An uncxpected finding is that the con-
traction of the lower aesophageal muscle may be recorded on
the gastuc side of the barrier for a distance of about 1 em.
(Plate XXX, Figure 6},

The valvalar nature of the barrier is striking. It is impossible
to mamtan & pressure in the oesophagus above that in the
stomach, but gastric contents cannot be foreed back by the con-
siderable mverse pressures that may be applied. By contrast the
valve may open spontaneously from time to time. This may be
provoked by injecting air into the stomach, by fizzy drinks or
by the classical carminatives such as dill water. The opening of
the valve is signadled on the record by a sudden rise of oeso-
phageal p 1o approxi ly the gastric level and the
appearance of inspiratory rises of pressure-~that iy the pressure
within the oesophagus now fliows that wn the stomach (Plate
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XXXIII, Figure g). Such cardiac opening occurs quite suddenly

for a few breaths and then intermits, Smce the entry of gastnc
into the h a propt

wave which traps it and fores it back cardxac openmg oﬁen

does not lead to eructation.

Tue VALve
At this stage I had better say what sort of structure I think the
valve has. Plate XXXIV, Figure 10, an operative specimen, may
be a lucky fluke but it illustrates what I have in mind. A funnel
of mucosa pulled up and maintained by specialized action of the
muscularis mucosae would have the properties described. It can
be seen that a very modest pressure cxerted by the musculans

traction of the muscularis mucosae, by relaxation of the main
stomach muscle pulling out the folded mucosa from below, and
perhaps by contraction of the muscularis mucosae of the oeso-
phagus pulling it out from above.

Does the proper functiomng of the cardiac valve depend on
the specialized behaviour of the lower oesophageal muscle?
Apparently not, for not only does the valve remain competent
when all muscular activity following swallowing has subsided,
but patients with symmetrical progressive scleroderma, 1n whom
the lower oesophageal muscle characteristically atrophies with
complete lower oesophageal paralysis, often have normally com-
petent cardias. Moreover during the synchronous lower oeso-
phageal contraction described earler, the cardia may actually
open for a second or two (Plate XXXIV, Figure 11). This may
perhaps be evidence of activity in the lower oesophageal
muscularia mucosae.

There is still much to be learnt about this region, and rapid
progress may be expected by simultancous use of multiple
pressure recording and cineradiography which the mtroduction
of the image intensifier has now made feasible.
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Renal Control of Acid-base Balance

M. D. MILNE

concentration in the blood and extracellular fluid is one

of the most important physiological homeostatic mechan-
isms. In health, the pH of the plasma varies from 735 to 7:45.
Death in acidotic coma usually occurs if the pH falls below 7 o,
and, at the other extreme, a value of 8-0 is equally lethal.
Information regarding intracellular pH is less accurate, but
there is no doubt that the body cells are more acid than the
plasma. Quantitatively, voluntary muscle is the most important
type of cell, since it accounts for 35 per cent of the total body
solid. Gardner, MacLachlan and Berman (1952) found the
average pH within the muscle fibre was 6 g8, which means that
the concentration of intracellular hydrogen ion is about 25
times that of the plasma. The concentration gradient of hydro-
gen ion across the cell membrane is increased in states of potas-
sium deficiency, since loss of potassium is corrected by transfer
of both sodium and hydrogen ion into the cell (Cooke, Scgar,
Cheek, Coville and Darrow, 1952). Values as low as pH 64
have been recorded in voluntary muscle from potassium-
depleted animals (Gardner ¢t al,, 1952).

Any abrupt change in body pH is prevented by extracellular
buffer systems, especially bicarbonate and plasma proteins, and
by intracellular buffers including tissue proteins, phosphatic
esters, and the haemoglobin of the erythrocytes. The actual pH of
any buffer system is determined by the Henderson-Hasselbalch

equation”

THE maintenance of an almost constant hydrogen ion

o [lonizcggli]
pH ~ pK, = lng[[rchaci a
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where pK, is a constant numerically equal to the pH at which
there is equal concentration of ionized salt and free acid. Graphs
of this equation relating to buffer systems of especial importance
in renal physiology are shown in Figure 1. The equation relating

100 —

PERCENTAGE IONIZED SALT

of

&

. _ _ ., [iomzed salt]

Fic 1. Graph of equation pH — pK, = log Tiee aaid] for various
hysiol Simce 15 a weak
[ammomum salt] The
[frec ammonta] ©
vertical broken lines are the extreme upper and lower ranges of urinary pH.

buffer systems of imp 1n renal

base, the equation m thus case 1s pKa. — pH = log.

to plasma bicarbonate and carbonic acid is of great physio-
logical importance. The concentration of carbonic acd in
arterial blood is proportional to the partial pressure of carbon
dioxide, which is kept constant at 40 mm, of mercury by control
of the depth and rate of pulmonary ventilation, Similarly, the
plasma bicarbonate is maintained at a level of from 26 to 28
mEq {1 by the renal mechanisms reviewed in this lecture, Any
alterations in the partial pressure of carbon dioxide imposed by
lung disease, voluntary hyperventilation, or breathing excess
carbon dioxide causes a corresponding change in plasma bicar-
bonate. Similarly, a primary alteration of plasma bicarbonate
from renal disease, metabolic abnormalities, or ingestion of acid
or alkali will result in a compensatory change of partial pressure
of carbon dioxide by appropriate adjustment of ventilation.
This tendency to proportionate variahon between plasma
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bicarbonate and carbon dioxide reduces, but does not com-
pletely prevent, potentialty harmful pH changes of blood and
extracellular fluid.

Whilst the chemical buffer systems are invaluable in reducing
the rate and extent of reaction changes within the body, they
cannot prevent the effects of cumulative additions of acid or
alkali. In the general processes of metabolism about 2o mols,
of acid in the form of carbon dioxide is formed each day by
oxidation of carbohydrates, fats and proteins. This is climinated
by the lungs in the expired air. In addition, from 50 to 100
mEq. of non-volatile acid is produced daily as phosphate from
phospholipid metabolism, and as sulphate from oxidation of
sulphur-containing amino-acids, In starvation, and to a much
greater degree in diabetic ketosis, considerable quantities of
acetoacetic and @-hydroxybutyric acids are formed from incom-
plete oxidation of fats. These acidic metabolic products are
excreted in the urine,

In this lecture inorganic electrolytes except ammonium and
bicarbonate, e.g. sodium, potassi ict gnesi
chloride, sulphate, and phosphate, will be referred to as “fixed’
anions or cations. Ammonium, bicarbonate and organic acids
will be termed ‘labile’ electrolytes since these substances can be
produced or destroyed by metabolic processes. Metabolic
acidosis Is a state in which there has been accumulation of fived
anion in excess of cation, and metabolic alkalosis 1s the reverse
condition, The pH of plasma and extracellular fluid is usually
decreased in acidosis and increased in alkalosis. In potassium
depletion however, despite a total body acidosis from loss of

P e P :

base, < Rl 4~ ing
to tra of
‘hypo

BicarRBONATE EXCRETION AND REABSORPTION
Since the glomerular filtration rate in the normal adult is about
120 ml. per minute and the plasma bicarbonate is 26 to 28
mEq.{L, about 3 3 mEgq. of bicarbonate jon is filtered through
the glomeruli each minute Usually the urine is acd and con-
tains virtually no bicarbonate, all the filtered bicarbonate having
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been reabsorbed by the renal tubular cells. Bicarbonate re-
absorption is now considered to be carried out by a process of
exchange of hydrogen jon produced from carbonic acid within
the tubular cells, for sodium fon within the tubular lumen. The
reactions involved are:

(2) GO, -+ H,O<=H,CO,
(6) H,COy==H* +-HCO,~
(¢) NaHCO, + H* - H,CO; + Na+

The hydration of carbon dioxide to carbonic acid is a relatively

slow process, but is greatly accelerated within the cell by the

enzyme, carbonic anhydrase. This enzymatic reaction can be

partially inhibited by the drug, ac lamide. In therapeutic

doses of from § to 15 mg./Kg. body weight, only about 20 per
E S S SO P T

PESOUY = NP S TOIE R G S g S 7S SR {I

that tubular reabsorption of bicarbonate is chiefly, if not en-
tirely, dependent on exchange of hydrogen ion for sodium
ion,

The final urinary reaction therefore depends on the balance
between the amount of bicarbonate filtered at the glomeruli
and the hydrogen ion secreted by the tubule cells An increase
of plasma bicarbonate will tend to produce an alkaline urine,
whilst increase of secreted hydrogen ion will cause greater
bicarbonate reabsorption and an acid urine. When the two
factors are antagonistic, the influence of hydrogen ion secretion
is usually predominant.

Typical examples of stimuli causing variation in urinary pH
are shown in Table 1. Metabolic acidosis is caused by the durect
addition of acidic radicles as in diabetic ketosis or after ingestion
of ammonium chloride. Plasma bicarbonate 1s reduced and the
urine becomes strongly acid. Conversely, 1n metabolic alkalosis,
€.g. after ingestion of sodium bicarbonate, plasma hicarbonate
1 increased and the urine becomes alkaline.

In reaction changes of respiratory onigin, e.g. after hyper-
ventilation or breathing 5 per cent carbon dioxide, there 15 a
profound alteration 1n the partial pressure of carbon dioxide in
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both alveolar air and arterial blood. This changes the concen-
tration of substrate for production of hydrogen ion by carbonic
anhydrase. It has been shown (Brazeau and Gilman, 1953;
Relman, Etsten and Schwartz, 1953; Dorman, Sullivan and
Pitts, 1934) that bicarbonate reabsorption, and therefore tubu-
lar secretion of hydrogen jon, is directly proportional to the

‘Tance 1, Effect of various stimuli on the reaction of the urine

Plasma Hydrogen ion Urinary

bicarbonate exchange reaction

Sodium bicarbonate Raised Normal Alkaline
Ammonium chlaride Reduced Normal Acid

Hyperventilation Reduced Reduced Alkaline
Respiratory acidosis Raised Raised Acid

Potassium chloride Reduced Reduced Alkaline
Potassium depletion Rased Raised Acid

Acetazolamide Reduced Reduced Alkaline

Sodium sulphate Normal Shightly Shightly
(normal subject) raised acid

Sodium sulphate Normal Considerably Strongly
(sodum depletion) raised acid

partial pressure of carbon dioxide in arterial blood. Therefore,
after hyperventilation the urine is alkaline despite a reduction
of plasma bicarbonate. Conversely, after inhalation of 5 per cent
carbon dioxide or in chronic respiratory failure from emphy-
sema, the urine is acid although the plasma bicarbonate is
increased.

Potassium depletion or excess has a profound influence on
acid-base balance, and particularly causes change of intra-
cellular reaction. After ingestion of potassium chloride, potass-
jum ion passes into the cells whereas chloride remains in the
extracellular compartment. This causes an increase of in{m—
cellular pH with an extracellular acidosis. Owing to reduction
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of hydrogen ion available for exct the urine b
alkaline despite a fall of plasma bicarbonate. Diminished hydro-
gen fon secretion may be interpreted cither as directly due to
increased alkalinity of renal cells, or as secondary to increased
exchange of potassium ion. Berliner, Kennedy and Orloff
(1951), who favour the latter alternative, consider that potas-
sium and hydrogen ion share a h hani
and that increased exchange of one ion will inevitably depress
that of the other. In potassium depletion, the renal tubule cells
are more acid from loss of intracellular cation {Anderson and
Mudge, 1955). There is enhanced exchange of hydrogen ion
and the urine is acid despite an extracellular alkalosis with
increase of plasma bicarbonate (Roberts, Randall, Sanders and
Hood, 1955).

Rapid acidification of the urine may be produced by infu-
sions of sodium salts of variously rapidly excreted anions, e.g
sodium sulphate, sodium phosphate, and sodium p-amino-
hippurate. The effect is much more evident in subjects depleted
of sodium or in patients with oedema and sodium retention
(Schwartz, Jenson and Relman, 1g55). Both hydrogen ion and
Ppotassium jon are exchanged 1n excess for sodium ion within the
tubular lumen,

Q TIVE AspECTS OF H: Ton N
Exf.re\itm of hydrogen ion is numerically equal to the sum of
urinary titratable acidity and ammonia excretion, less urinary
blc.arbonatc, This amount is equivalent to the excess of fixed
anion over fixed cation. Since neither urinary titratable acidity
nor ammonia can be excreted in unlimted quantities, ehmina-
tion of excess hydrogen ion cannot exceed a certain maximal
value. If the rate of accumulation of acd is greater than this,
e.g. in severe diabetic ketosis, progressive acidosis and death is
liable to occur.

Titratable acidity rises with increased excretion of urinary
buffers and with reduction of urinary pH. The minimum urin-
ary pH is about 4-4, corresponding to a concentration gradient
of hydrogen ion from urine to plasma of one thousand to one.
As will be shown later, urinary acidification is impaired 1
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potassium deficiency, the urinary pH being limited to values
above 52 or 5-4.

In urine of pH between 58 and 7-4, phosphate accounts for
almos_t all of the titratable acidity, but in more acid urine,
organic acids, e.g. creatinine, uric acid and citric acid, become

-3
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equally important (Figure 2). Except in conditions where
urinary buffer is artificially increased, e.g. the infusion of phos-
phate in acidotic subjects (Pitts, Lotspeich, Schiess and Ayer,
1948), titratable acidity is of less importance than urinary
ammonia in the excretion of hydrogen ion and is almost always
Iess than 100 mEq. per day.

AMroNIA SYNTHESIS AND EXCRETION
There is little if any free ammonia in arterial blood (Conway,
1950), urinary ammonia being formed within the distal tubule
cells by the following reactions:
COOH.CH(NH,).CH,.CH, CO.NH, +H,0 (glutamine)
=COOH.CH(NH,).CH,.CH,.COOH (glutamic acid) + NH;

2R.CH(NH,) COOH + Oz (vartous amino-acids)
+2R,CO.COOH +NH; (corresponding heto-acid)
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The former reaction is catalysed by the enzyme glutaminase,
and the latter by amino-acid oxidase. In the dog, the hydrolysis
of glutamine to glutamic acid accounts for about 60 per cent of
urinary ammonia (van Slyke, Phillips, Hamilton, Archibald,
Futcher and Hiller, 1943), but it is not certain whether this
applies in man.
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Fic. 3. Variation in i jon and 1n free sahicylat
with respect to urinary pH., line 1s the dated
regression hine in adult subjects; broken lines give the hrmts at twice the
standard deviation. Excretion of ammonia mncreases in acid urine; excre-
tion of salicylic acid increases in alkaline urine. Data for anunonia from
Clarke ef ol. (1955); data for salicylic acid from Macpherson ez al (1955)-

Ammonia is one example of 2 group of weak bases or acids in
yvhich excretion is greatly influenced by urinary pH. The bases
include ammonia, quinine, nicotine, mepacrine, and procaine,
and the acids, salicylic acid and gentisic acids. The excretion of
the weak bases is increased in acid urine, the logarithm of
excretion being inversely proportional to the urinary pH
{Clarke, Evans, MacIntyre and Milne, 1955) Conversely,
excretion of the weak acids is greater 1 alkaline urine (Mac-
pherson, Milne and Evans, 1955). Average adult excretion
rates in the cases of ammoma and salicylic acid are given in
Figure 3. The excretory mechanism involved is a process of
diffusion across the cell membrane 1nto, the urine within the
distal tubular lumen. The membrane is freely permeable to the
unionized fraction but is impermeable to the iomized component
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(Macpherson: et al., 1955). In the case of ammonia, free
ammonia is synthesized within the tubule cells and diffuses
inwards to the urine and outwards to the peri-tubular fluid and
renal capillary blood. In highly acid urine, owing to increased
fonization at low pH, more ammonia must diffuse hefore
equilibrium of the unionized component is reached, and there-
fore excretion automatically increases,

Tante 2, Factors affecting the rate of ammonts excretion and the
concentration of amumonia in the renal venous blood

{a} Factors affecting ammonia transport
Utinary ammonia  Bload ammonia

Increased urmary acrdity Inereased Decreased

d urinary atkalinit D d Increased
Ohguria Decreased Increased
Polyuria Increased Decreased

(b} Factors affecting ammona production
Urinary ammoma  Blood ammonia

Systemc acidosis Increased Increased
Systemc alkalosis Decreased Decreased
Potassum depletion Increased Increased
Acctazolanude Inereased Increased

In metabolic acidosis, ammonia excretion rapidly rses as the
urine becomes highly acid With continued acidosis however,
excretion rises suif further despite a constant {ow urinary pH.
Thss is due to a gradual increase of glutaminase and amino-acid
oxidase content of renal tubule cells with consequent rise of
ammonia production {Davies and Yudkin, 1952) A similar
increase has been shown to occur m potassium depletion
(lacobellis, Muntwyler and Gnffin, 1954} and after prolonged
ingestion of acetazolamide {Rector, Seldin, Roberts and .Copcn-
haver, 1954). The cammon stimulvs is an mereased acidity of
the renal tubule cells Factors influenang ammonia excretion
can therefore be divided into those modifying transport into the
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urine, and those modifying rate of production within the cell
{Table 2). Greater production by rise of renal glutaminase and
amino-acid oxidase will increase diffusion both to the urine and
the renal capillary blood. Increased transport into highly acid
urine will diminish diffusion outwards to the blood. In contrast
to the great physiological importance of urinary ammonia,
passage of ammonia into the renal venous blood is usually of no
significance since it is rapidly converted to urea by circulation
through the liver. It can however occasionally be of importance
in hepatic failure, when an increase of blood ammonia may
precipitate hepatic coma. The concentration of ammonia in the
renal venous blood will be greatest when production is at a
maximum, but transport to urine is minimal, This combination
occurs during continued ingestion of acetazolamide which causes
a systemic acidosis with an alkaline or neutral urine. Many

b ining large of nitrogen are known to
precipitate hepatic coma, e.g. proteins, amino-acids, ammo-
nium chloride and urea. Acetazolamide is the only known sub-
stance which will canse hepatic coma despite an almost negli-
gible nitrogen content (Webster, 1955).

Although urinary ammonia can increase much more than
can urinary titratable acidity, it cannot rise above a certain
limiting value imposed by the rate of supply of substrate. If it
Is assumed that 60 per cent of urinary ammonia is produced
from glutamine, it can be calculated that the greatest possible
rate of ammonia synthesis would be approximately 650 pEq
per minute, This assumes that all plasma glutamine is converted
o ammonia in one circulation through the kidney which in
fact never oceurs. Even in severe prolonged acidosis, the maxi-
mum rate of ammonia excretion is rarely greater than 250
#Eq per minute, corresponding to an output of about 350
mEq. per day. Since titratable acidity 15 almost mvariably less
th'an 100 mEq, per day, it follows that the maximum limit of
Cllfninaﬁon of hydrogen 10n by the kidneys is about 450 mEq.
daily. This corresponds to a daily intake of 24 g of ammonium
chloride. A greater intake would inevitably lead to a progressive
and eventually fatal acidosis. In renal failure, both the capacity
10 secrete an acid urine and to synthesize ammonia are greatly
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(Macpherson et al,, 1955). In the ease of ammonia, free
ammonia s synthesized within the tubule cells and diffuses
inwards to the urine and outwards to the peri-tubular fluid and
renal capitlary blood. In highly acid urine, owing to increased
ionization at low pH, more ammonia must diffuse before
equilibrium of the unionized component is reached, and there-
fore excretion automatically increases.

Taser 2. Factors affecting the rate of ammonia excretion and the
cancentration of ammenia i the renal venous blo

{a) Pactors affzcting ammoma transport
Unnary ammonia  Blood ammonia

Increased uninary acidity Increased Decreased
1 i arinary alkal Y 1
Oliguna Decreased Increased
Polyuria Increased Decreased

{8} Factors affecting ammoma production
Urninary amamoenia Blood ammoma

Systenmuc acsdons Increased Increased
Systenmc alkalosis Decreased Decreased
Potassium depletion Inereased Increased
Acetazolamide Increased Increased

In metabolic acidosss, ammonia excretion rapidly rises as the
urine becomes highly acid. With continued acidosis however,
excretion rises sulf further despite a constant low urinary pH.
This is due to 2 gradual § of gl an i id
oxidase content of renal tubule cells with consequent rise of
ammonia production {Davies and Yudkin, tgs2). A similar
increase has been shown te occur m potassium depletion
{Iacobellis, Muntwyler and Gnffin, 1954) and after prolonged
ingestion of’ acetazolamide (Rector, Seldin, Roberts and quen-
haver, 1954). The common stimulus 15 an xncrcascF{ acudity of
the renal tubule cells Factors influencing ammonia excretion
can therefore be divided into those medifymg transport into the
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of the kidney to produce a high concentration gradient of
hydrogen ion between urine and plasma. In Figure 5, urinary
pH during the first three days of ammonium chloride ingestion
in a normal subject is compared with that obtained in similar
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cir during p ium depletion. Urinary pH falls to
values below 4 5 in the normal subject, but becomes fixed at
between 5-2 and 5 4 1 potassium depletion. Total excretion of
hydrogen ion is however unimpaired, since, owing to increased
cellular acidity, ammonia excretion remains adequate despite
an abnormally high urinary pH. Other renal functional defects
which have been recorded in potassium depletion (Schwartz
and Relman, 1953) include failure of osmotic concentrating
power and reduction of glomerular filtration rate, renal blood
flow, and Tmp,y (tubular maximal reabsorptive capacity for
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impaired. Severe acidosis can therefore be caused by thera-
peutic doses of ammonium chloride which are quite harmless in
the normal subject. In terminal renal failure, the damaged
kidneys become unable to compensate for the relatively small
amount of fixed acid produced in normal metabolism, and
death in uraemic coma then occurs. The limited ability of the
kidneys to excrete acid will later be compared with an appar-
ently almost unlimited capacity to excrete alkali.
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Hyprogen Ion EXCRETION In STATES OF Porasstust DerLeTion
If ammonium chloride is taken at 2 constant moderate dosage,
e.g. 8 g. daily, the urinary pH falls, and usually reaches
minimum value below pH 48 on the second or third day of
acidosis (Figure 4), Thereafter, the urinary pH steadily rises
until it stabilizes at a pH of between 5 2 and 5-4 despite con-
tinued i chioride ingestion and acidosis (Wood,
1955). There is always a negative balance of both sodium and
potassium during the first few days of ammonium chlorde
ingestion, and 1t was thought possible that the acidification
defect could be due to electralyte depletion. Clarke et al. (1955}
showed that sodium depletion had no such effect, but in potass-
fum depletion there was progresave impairment in the ability
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in mEq. per ml and V is the urinary volume in ml. per
minute,

Since the glomerular filtration rate remains almost constant,
the plasma bicarbonate varies directly with the amount of
bicarbonate excreted. When equilibrium is reached, the amount
of bicarbonate excreted equals the amount ingested. Thus, the
plasma bicarbonate concentration produced by a given rate of
bicarbonate ingestion can be predicted. Figure 6 shows the
relationship between these two variables for glomerular filtra-
tion rates of 30, 60 and 120 ml. per minute. It is seen that in
normal subjects, very large doses of sodium bicarbonate of over
1,000 mEq. per day are necessary to raise the plasma bicarbon-
ate to values of above 35 mEq./l. Sodium bicarbonate intake of
this order, corresponding to about 100 g. per day, is not
tolerated by mouth, but can be given dissolved in a milk
ifr‘ltr;\gz\stric drip in the treatment of duodenal ulcer (van

O e o~ Pt s

with that expected by theory (Figure 6). In fact, the increase is
usually a little less than the expected amount owing to increase
of glomerular filtration rate during high sodium intake. These
observations show that the normal subject can excrete large
amounts of alkali without severe symptoms or any profound
disturbance of biochemical h is. The ity to ex-
crete acid is much more limited, and therefore severe acidosis
is more common in clinical medicme than is uncontrolled
alkalosis.

In renal failure, with reduction of the glomerular filtration
rate, the capacity to excrete alkali becomes progressively im-
Paired and plasma bicarbonate rises much more rapidly after
alkali ingestion. (Figure 6). In potassium deficiency, owing to
Increased cellular acidity with enhanced exchange of hydrogen
ion, bicarbonate reahsorption is excessive, and therefore the
capacity to excrete bicarbonate is impaired Comparatively
small doses of sodium bicarbonate, e.g. 200 mEq. per day, will
resultin much largerincreases of plasma bicarbonate to approxi-
mately 40 mEq./l. (Evans, MacIntyre, Macpherson and Milne,

2E
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PAH). An adequate concentration of potassium is known to be
necessary for the efficient action of adenosine 'mphospha!c, the
main source of intracellul energy. In potassi T the
function of the renal tubule cells in mammmmg concentration
gradients between urine and plasma appears to be particulatly
tmpaired. This acidification defect s of greatest practical im-
portance in diabetic ketosis where there is almost invariably an
associated potassium depletion. Urine pH is usually fixed at
pH 5-4 or above despite severe acidosis and extreme reduction
of plasma bicarbonate. An abnormally high urinary pH in
diabetic ketosis is probably an important but hitherto neglected
sign of existing potassium depletion. Owing to the abnormally
bigh pH, the keto-acids can contribute very httle to urinary
titratable acidity with consequent impairment of hydrogen jon
excretion and intensification of the existent acidosis (Clarke
et al., 1955).

QUANTITATIVE ASPECTS OF ALRALI EXCRETION
Whilst acid can only be excreted by active secretion of hydrogen
ion (Pitts ef al.,, 1948), alkali is excreted by an increase of
bicarbonate in the glomerular filtrate. Alkali is therefore
excreted with less difficulty than acid, and there is no definite
upper limit of excretory capacity as in the elimination of acid.
After ingestion of sodium bicarbonate, the plasma bicarbonate
and consequemly the amount filtered are increased, but hydro-
gen ion secretion remains unchanged. Normally, the whole of
the filtered bicarbonate is reabsorbed by hydrogen ion exchange
Therefore:
G.FR. X Pyeoy,~ Bt=0

where G.F.R. is the glomerular filtration rate in ml, per min-
ute, PHCO: is the plasma bicarbonate in mEq. per ml., and
H* is the amount of hydrogen ion secreted by the tubulesin
mEq. per minute.

After bicarbonate ingestion:

GF.R. % Pyco, —~H* = Uyeq, .V

where Uycoy 18 the concentration of bicarbonate in the urine
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chloride acidosis, in potassium deficiency, and after acetazola-
mide ingestion, and, conversely, is increased when the cells are
alkaline. Organic acid excretion does therefore rise during
metabolic alkalosis from bicarbonate ingestion, but in amounts
almost invariably less than 20 mEq. daily (Evans ¢ al., 1957).
Cooke, Segar, Reed, Etzwiler, Vita, Brusilow and Darrow
(1954) have shown that when potassium bicarbonate is adminis-
tered to potassium-deficient rats, there is a large increase of
urinary organic acid without any increase of urinary bicarbon-
ate. A similar effect occurs in man, but on a much smaller scale
(Evans ef al., 1957). The effect seems to be due to very rapid
entry of potassium into cells, presumably associated with an
acute rise of intracellular pH. Repletion with rubidium or
caesium salts, which pass into depleted cells in place of potas-
sitm, is an equally effective stimulus in the rat. In man, this
renal mechanism is quantitatively of little or no importance,
bicarbonate excretion being the one effective means of climina-
tion of excess base.

In summary, the kidney has been shown to be highly efficient
in the maintenance of a constant extracellular pH, The capa-
city to excrete acid is limited, and progressive acidosis inevitably
results from addition of acid at a rate greater than can be
eliminated in the urine. There is no definite upper limit to
alkali excretion, the healthy kidney being able to excrete
alkali at more than three times the rate at which it can excrete
acid. In renal failure and in potassium depletion, there is
impairment of both acid and alkali excretion with a greater
tendency to potentially harmful vanation in plasma bicarbonate
and plasma pH.
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1957). Total alkali excretion may however remain unimpaired,
the amount of bicarbonate excreted being equal to the intake.
Large doses of sadium bicarbonate are clearly much more toxic
both in renal insufficiency and in potassium depletion,

It is theoretically possible that excess alkali could be elimin-
ated without increase of bicarbonate excretion, the excess ficed
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cation being combined with organic acids, This method would
he parable to the elimination of excess fixed anion as
ammonium salts during acidosss. It would however be a waste-
ful process, since organic acids are potential sources of energy-
This method of alkali excretion does in fact occur, but usua{ly
in negligible amounts. The chief organxc. acids concerned, in
diminwshing order of importance, are citric acld, -ketoglutaric
acid, and pyruvic acid (Evansetal., 1957). Ciu:ic :\eid cxgmtxon
in particular is greatly influenced by variation in acid-hase
balance. The reaction of the renal tubule cells rather than the
pH of the urine appears to be the main determinant of th_c
excretion rate (Clarke et al, 1935). Citric acifi excretion is
diminished when renal cells are unduly acid, ¢.g. in ammonium
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Some Anomalies in
Endocrine Carcinogenesis

E. 5. HORNING

biologist have made important discoveries on the causes of

cancer, which have been responsible for directing researches
into two main channels. There are the extraneous agents such as
the carcinogenic hydrocarbons and the jonizing radiations and
the inherent agents such as the hormones, then of course there
are the genetic factors which influence responsiveness to both
these extrinsic and intrinsic agents

I propose to deal with the induction, control and prevention
of endocrine neoplasia, and I intend to discuss some of the
anomalies which I have personally encountered in endocrine
cancer, because very often by studying the exceptions to the
general rule we develop a better understanding of such elusive
biological mechanisms

1 should like to begin by quoting some opening remarks made
by Dr. Jacob Furth (1g55) of the Cancer Research Foundation,
Boston, at the recent Laurentian Conference on Hormone
Research and Abnormal Growth, He made the following state-
ment: ‘Recent studies have strengthened our concept that there
are two basically different types of cancer, one dependent and
the other autonomous

The terms ‘hormone-dependent’ and ‘hormone-independent’
cancers were first used by Huggins of Chicago to denote those
neoplasms which depend upon hormones for their mamtenance
and those which grow independently of them. Dep

IT is actually inside a generation since the chemist and the
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Lacassagne in 1937, Nathanson and Andervont (1939),
Cramer and Horning (1938) working independently were
among the first to d rate that the sp develop-
ment of mammary cancer in some strains of mice could be pre-
vented, and the incidence of cancer in other strains considerably
reduced, by early treatment with a hormone antagonist.

OESTROGEN
_______ PITUITARY< |11

LYMPHOID—OESTROGEN
~BREAST OESTROGEN

--SUB TISSUE—TESTOSTERONE

"+ KIDNEY———OESTROGEN

SUTERUS OESTROGEN

- TESTOSTERONE
OVARY GONADOTROPHIN
‘TESTIS CESTROGEN

F1c. 1. Endocrine carcinogenesis. Diagram showing site of
neoplasm together with responsible hormonal agent

In the clinical field Loeser (1940) was the first to use testo-
sterone in the treatment of breast cancer. In 1944 Haddow and
his co-workers, relying on the depression of pituitary function
and hence the inhibition of ovarian ion 1n preference to
employing a hormone antagonist, were the first to use oestrogen
for the treatment of breast cancer in women. This treatment
was confirmed by Nathanson (1947) who found it to be effective
in post-menopausal women suffering from this disease. Pearson
(1955) in a recent review claims remission in 45 per cent of cases.

Let us now investigate some of the experimental evidence
upon which some of this work we have briefly discussed 15 based.
It is proposed to discuss the induction of tumours of the pros-
tate, kidney, pituitary, testes and ovary (see Figure 1), and also
in some instances their prevention by using an appropriate
hormone antagonist. These tumours have been purposely
selected because in some instances both their induction and
behaviour are anomalous.
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neaplastic growths, as we know, arise in organs of the endocrine
system or else in organs under its direct influence, They are
composed of cells whick have been stimulated to proliferate
because of a2 hormonal imbalance, and in many instances may
be fully or partially controlled by a restoration of the normal
equilibrium brought about by a readjustment of the endocrine
balance.

Autonomous neoplasms on the other hand, such as those
which develop in the skin, stomach, lung, ¢tc., are not under
direct endocrine control nor can their growth or behaviour be
influenced by any form of hormonal modification, However, as
in all biclogical problems, the dividing line between these two
basically different types of cancer is not as rigid as might at first
appear, because a certain number of hormone-dependent
tumours must obviously give rise to autonomous variants.

When 2 tumour becomes an autonomous Iesion it is composed
of permanently altered cells and is freed from its sensitivity to
the hormonal forces which control the cells of the endocrine-
dependent tumours. It 15 of course conceivable that some malig-
nant growths might be composed of both the dependent and
autonomous cellular components, and this might explain why
2 hormonal-dependent tumour whose growth has previously
been inhibited by means of endocrine therapy, will suddenty
lose ity respomsiveness to a particular hormone, and become an
uncontrolled autonomous neoplasm.

In order to appreciate the first endocrinalagical approach to
the cancer problem, we shall have to retrace our steps back to
May 1932 when Lacassagne, of the Radium Institute in Paris,
published his elassical discovery that the naturally occurring
sestrogenic steraid hormone ‘Qestrone” was implicated in the
cause of breast cancer wn mice. This was the first dernonsisation
that a hormone circulatiag 1 the blood-stream is capable of
inducing neoplasia. This expertment of Lacassagne {1932) was
in fact the foundation-stonc i the pathway of endacrine
carcinogenesis Since then, great strides have been made in the
indugtion, inhubition and prevention of certamn forms of endo-
crine cancer in both man and ansmals by altenng their hor-

monal environment



SOME ANGMALIES IN ENDOCRINE CARCINOGENESIS 423

L in 19/ 1 and Andervont (1939),
Cramer and Hnmmg (1938) working mdcpcndcndy were
among the first to & ate that the sy

ment of mammary cancer i some strains of mice could be prc-
vented, and the incidence of cancer in other strains considerably
:educ:d, by early treatment with  hormone antagonist.

OESTROGEN
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OESTROGEN

Fic. 1. Endoenine caremogeness. Diagram showng site of
neoplasm together with responmble hormonal agent,

In the clinical field Loeser {1940} was the first to use testo-
sterone in the treatment of breast cancer. In 1944 Haddow and
his co-workers, relying on the depression of pituitary function
and hence the inhibition of ovarian secretion in preference to
employing a hormone antagonst, were the first to use oestrogen
for the treatment of breast cancer in women, This treatment
was confirmed by Nathanson {1947) who found 1t to be effective
in post. T 1 women suflc from this disease. Pearson
{1955) in a recent review claims remission 1 45 per cent of cases.

Let us now investigate some of the expenmental evidence
upon whith some of this work we have briefly discussed iy based.
It is proposed to discuss the induction of tumours of the pres-
tate, kidney, pituitary, testes and ovary (see Figure 1), and also
m some instances thmr prevention by using an appropriate

These have been purposely
selected because in some instances both their induction and
behaviour are anomalons.
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Cancvosa or THE Prostate Granp
There is no doubt that an endocrine dysfunction is an etiological
factor in the cause of prostatic cancer in man, for it has been
shown that tumours of the prostate can arise by an alteration of
the hormonal environment.

In man the growth of most tumours of the prostate can be
held in check for considerable periods by the adoption of anti-
androgenic measures, as Huggins and Hodges (1941) have
admirably shown. The induction, however, of prostatic tumours
in rodents and even in many higher animals constitutes an
anomaly, for so far there have been no successful attempts to
produce malignant prostatic cancer in these animals by the
administration of hormonal agents, A glandular carcinoma of
the prostate, however, was produced by Horning (1946), not
by hormonal administration but by treatment with one of the
carcinogenic hydrocarbons, namely 20-methyl-cholanthrene.
Slices of mouse prostate, which had been carefully wrapped
around crystals of this compound, were implanted subcutane-
ously into host mice of the same strain. Some of the prostatic
tumours which subsequently developed were glandular-cell
carcinomas, but most were of the squamous-cell variety. It was
found that the glandular cancers could all be successfully
grafted into intact mice, but could not all be successfully grown
in host mice castrated before puberty, Some of these tumours
would grow sn castrated mice providing the host animals were
treated with testosterone propionate. Later it was found that
those tumours which were dependent upon the male sex
hormane for their sustaned growth as gralts were glandular-
cell carcinomas, whereas the prostatic tumours which had
become hormone-independent and were growing as autono-
mous lesions had recently undergome squamous metaplasia

during serial transpl ion. The glandular-cell tumours were
hormong-sensitive, but once they had undergone squamous
lasia they & d d d These experi-

g T
mcm; are of interest for two reasons. First, because it was found
possible to induce a hormone-dependent tumour in a gland
under endocnine contro} with a carcinogenic hydrocarben,
without the direct intervention of a hormonal agent. Secondly,
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because once the chemical constitution of the prostatic cancer
cell had altered, it ceased to be dependent on the male sex
hormone for jts sustained growth, This is in fact, to use the
terminology of Furth, an example of an autonomous variant.
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2, Silhouette chart showing dependence of transplantable prostatic
mouse carcinoma on androgens.

Here is an endocrine-dependent tumour b ing ind d

of hormonal modification once it had undergone a spontaneous
cellular differentiation (see Figure 2), Special emphasis has been
laid on this mouse prostate work not merely because it consti-
tutes an anomaly in endocrine carcinogenesis, but also because
this work has recently been confirmed and extended by Dr.
Mirand (1955) of the Memorial Institute at Buffalo.

RexaL NeorLAsiA INDUCED BY ORSTROGENS
Let us now pass on to the induction of kidney tumours by
ocstrogen administration in the male golden hamster. One of
the most interesting findings in the field of endocrine carcino-
genesis was made originally by Kirkman and Bacon (1949) of
Stanford Unjversity. They found that prolonged treatment with
naturally occurring or synthetic oestrogens induced kidney
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neoplasia in the male but not in the intact female hamster. This
work has been confirmed and extended by Horning and Whit-
tick (£954). The several interesting problems which this investi-
gation has brought to light are not yet fully appreciated. For
instance, neoplasms in animals other than the hamster which
are induced byhormones and are dependent upon, them for their
sustained growth, generally arise in organs of the body which
either belong to the endocrine system or clse come under the
influence of the anterior pitvitary gland, Hamsters are the
exception to this rule in that the kidney, except as a part of
the body subject to the general stimufation of

not directly Influenced by the pars anterior.

These oestrogen-induced kidney tumours possess all the histo-
logical characteristics of mafignant lesions. They arise in the
cortex in association with either the distal or proximal tubules,
and later invade the medulla and the renal pelvis. They abo
metastasise. Secondaries are seen in the body cavity as well as
in the lung and liver.

Another anomaly is that prolonged treatment with oestrogens
invariably produces pituitary tumours of the pars intermedia,
whereas in other rodents sinular treatment induces chromo-
phobe lesions of the antersor lobe.

e
phin, is

AssorprioN Rates oF Inpranter PELLETS
The differences in absorption rate between stilboestrol peliets
impl i sub susly in the | , desert rat and albine
rat are illustrated in Figure 3 The absorption rate of the
hamster is stower than in the other two rodents, and this might
explain why b are able to tol such large of
stitboestrol.

Tt wall be seen in Figure 3 that o deflection in the absorption
rate of the tablets in each of the three rodents occurs on
approximately the fourtcenth day after subcutancous implanta-
tion, at a period when the pellets become encapsulated. Cowie
and Folley (1945) contend that thus falling off1s due solely to a
sudden decrease in the surface area of the pellets.
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F1c 3 Absorption of stilboestrol in golden hamster, desert rat,
and albino rat

HormonaL FacTors DETERMINING SuCCESSFUL TRANSPLANTATION
Many unsuccessful attempts have been made to transplant these
induced primary kidney tumours into hamsters of both sexes
and of varying ages The failure of these kidney tumours to
grow either as subcutaneous or intraperitoneal grafts was sur-
prising as they possessed all the histological criteria of mahgnant
lesions,

Consideration was then given to the fact that as the neo-
plasms are dependent upon high levels of cestrogen for their
induction they might also be dependent upon the continued
presence of this hormone in excessive amounts for therr main-
tenance as grafts. After a long latent period the grafis grew only
in oestrogen pre-treated hosts.

One of the most interesting features is the long latent period
which exists between tumnour transplantati’on and the appear-
ance of palpable Iesions. A tumour now in its eighth generation
of serial transplantation s seen in the following histogram (see
Figure 4). It will be noticed that the duration of the latent period
between transplantation and the appearance of a palpable lesion
shows a marhed decline in cach successive serial graft.
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Even although this kidney tumour has been grafted for several
years and the latent period has been reduced from nearly
twelve months to four wecks, before palpable lesions develop
this tumour still retains its dependency upon oestrogen for

5

—

)

o

Latent perlod In months
IS

2 & 7
Generatlon of tumour transplant

Fia. 4. Histogram showing decline in latent period
preceding growth of graft,

maintenance as a graft. If transplanted into untreated hamsters
the tumour will no longer grow.

These oestrogen-induced grafted kidney tumours conform in
their behaviour with many other types of hormone-dependent
transplantable tumours observed 1n laberatory animals, Experi-
ments were therefore undertaken, and are still in progress, to
determine whether or not these primary transplantable tumours
are capable of growing following abrupt withdrawal of the
hormonal stimulus. Removal of the stilboestral pellet from the
subcutancous tissues is easily achieved, and 1s followed by a
gradual regression of the primary tumours The regression is
particularly casy to follow in grafts which have been implanted
1n the tail of host hamsters The effect of this withdrawal upon
the secondary and transplanted lesions is sull under considera-
tion. As these kidney tumours are hormone-dependent for
their sustained growth, experiments were also undertaken to
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determine 1f tumour formation could be prevented by simultan-
eous treatment of the host with stilboestrol and its antagonist,
testosterone propionate. If renal neoplasia could be prevented
by this means, this would be additional evidence of the endocrine
nature of tumours arising in a gland which is not under the
direct influence of the endocrine system.

PREVENTION OF STILBOESTROL-INDUCED RENAL TuMOURS

‘witH TESTOSTERONE PROPIONATE
The set up of this experiment was simple. Sixty male hamsters
all twelve weeks of age were divided into three separate groups,
each consisting of twenty animals. The first group were treated
with stilboestrol alone, the second received combined treatment
with stilboestrol and testosterone propionate, and the third
group were untreated.

Examination of Table 1 shows that with the exception of one,
all the stilboestrol-treated hamsters developed palpable kidney
tumours at various intervals up to ten to eleven months after the
commencement of treatment. All these remal lesions were
bilateral and multifocal and varied considerably in size. The
size of the growth does not always depend upon the duration of
treatment. For instance, the single hamster in this group which
developed no palpable tumour at the end of this period of treat-
ment, was found at post mortem to possess naked-eye cortical
lesions in each kidney. None of the hamsters recewving the com-
bined treatment with stilboestrol and testosterone developed
any kidney tumours (see Table 1). The testes and seminal
vesicles, in contrast to those treated with stilboestrol alone,
showed no atrophic changes. It will also be noticed that no
spontaneous kidney tumours appeared in the group of animals
which received no treatment (see Table 1).

These experiments with a hormone antagonst demonstrating
conclusively that kidney tumours in the hamster can be pre-
vented by combined treatment with stilboestrol and testo-
sterone provide additional evidence that renal neoplasia in the
hamster comes under the category of hormonal cancer.
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Even although this kidney tumour has been grafted for several
years and the latent period has been reduced from nearly
twelve months to four weeks, before palpable lesions develop
this tumour still retains its dependency upon oestrogen for
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maintenance as & graft, If transplanted mto untreated hamsters
the tumour will no longer grow,

These cestrogen-induced grafted hidney tumours conform in
their behaviour with many other types of hormone-dependent
transplantable tumours observed in laboratory ammals. Experi-
ments were therefore undertaken, and are still in progress, to
determine whether or not these primary transplantable tumours
are eapable of growing following abrupt withdrawal of the
hormonal stimulus. Removal of the stilbocstrol pellet from the
subcutaneous tissues is easily achieved, and s followed by a
gradual regression of the pnmary tumours. The segression is
particularly easy to follow 1n grafts which have been ymplanted
in the tail of host hamsters The effect of this wathdrawal upon
the secondary and transplanted lesions 15 sull under considera-
tion As these hidney tumours are harmone-dependent for
their sustained growth, experiments were also undertaken to
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Ever since Price in 1941 by grafting the ovaries of rats on to
the ears of litter mates d rated that the diffe ¢ in tem-
perature stimulated the secretion of androgens instead of
oestrogen, it has been shown that under certain conditions a
reversal of sex hormone secretion can also occur in the testis.
Bielschowsky (1954), in an ingenious experiment on induced
cryptorchidism in rats, has demonstrated that the interstitial
cell-stimulating hormone of the pituitary leads to a hyperplasia
of the Leydig cells of the testis, which are normally associated
with the secretion of androgen, but which do under these con-
ditions elaborate oestrogens in sufficient amounts to induce
proliferation of the mammary epithelium in the operated hosts.
These results of Bielschowsky are of interest when examining the
testes of men with breast cancer. There are indications that
these breast tumours may have developed as a result of a
hormonal imbalance. Frozen sections were cut off the testes
after they were imbedded in gelatine. They were then stained
with Sudan IV.

The cells of the adrenal cortex, the theca interna off the ovary,
and the interstitial cells of the testis all contain lipids in their
cytoplasm which are associated with the formation and storage
of steroid hormones. A large part of the lipid is in the form of
cholesterol which gives a positive reaction to the Lieberman-
Burchardt test. Fat soluble dyes like the Sudan series stain the
total lipid and naturally do not distinguish between specific
steroids Cytological examination of these human testes from
men with breast cancer showed abnormal increase 1n the num-
ber of the Sertoli cells in the seminiferous tubules and a marked
proliferation of the Leydig-cell tissue. Whether or not the
Exbnormal amounts of steroid hormones elaborated by the testes
in these instances initiated breast cancer and can be regarded,
as Dr. Furth would say, as the intrinsic agent in the etiology of
the disease, can only be regarded as a matter of speculation, It
does, however, warrant further examination.

Discusston
Pct us briefly review some of the anomalies we have encountered
in the induction of tumours of the ovary, prostate and kidney
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TABLE 1. Prevention of stilboestrol-induced renal tumours in the male
golden hamster with testosterone propionate

No. of . Duration of
h Form of Results
208 Stilboestrol alone 104 months 18 palpable renal car-
(20 mg. pellets) cinomas
2 early cortical tumours
{not palpable)
203 Stilboestrol +testo~ 16 months  No renal tumours deve-
sterone propionate Toped
(20 mg, stilboestrol) 1 hamster developed a
(2 5 mg. weekly in oil) unilateral hydrone-
phrosis
208 No treatment 16 months  No spontancous kidney
tumours

Inpucep OvariaN TuMOURS
We shall now pass on to another anomaly in endocrine cancer.
This deals with the induction of ovarian tumours following
regular administration of the male sex hormone commencing
48 hours after birth.

These ovarian tumours were all theca-cell lesions and were
induced in albino rats eighteen months after the commence-
ment of treatment. These tumours are of interest for two
reasons; first because the ovary itself is a target organ of the
endocrine system; and second, because testosterone has never
been seriously regarded as a potential carcinogenic agent,
although Lacassagne (1939) had claimed that repeated inocu-
lations with the male sex hormone, under strictly controlled
conditions, induce subcutaneous sarcoma

HorMONAL IMBALANCE IN MAN
1 pass now to the possible association of breast cancer in man
with 2 spontaneous hormonal imbalance. It is established that
in women the ovary, although not the sole source of oestrogen
in the body, plays an important role in the etiology of mammary
cancer. Huggins and Moulder in 1945 were the first to demon-
strate that the Sertoli cells in the tesus of the dog produced

oestrogenic hormones.
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organ which is strictly not a member of the endocrine system
and moreover does not come under the direct control of the
anterior lobe of the pituitary gland. Furthermore, these kidney
tumours are hormone-dependent lesions since the tumours
regress following abrupt withdrawal of the hormonal stimulus,
even although they are capable of metastasising via the lym-
phatic pathway. The induction of kidney tumours in the
hamster is an interesting exception to the general rule, since
other species of rodents after similar treatment never develop
renal carcinoma. Preliminary experiments still in progress sug-
gest that the liver of the hamster differs from that of the rat,
mouse and guinea-pig, in that it is unable to cope adequately
with the inactivation of oestrogens. Also other experiments have
demonstrated that the renal epithelium of the hamster is en-
dowed with a peculiar susceptibility to renal neoplasia. The
results obtained with stilboestrol suggested the possibility that
kidney cancer in the hamster might possibly be due partly to
absorbed chemical acting selectively on the renal
epithehum during excretion. This contention was strengthened
by the fact that kidney tumours could be induced in the hamster
by subcutaneous injection at a remote site with 3:4 benzpyrene,
while none developed in albino rats following similar treatment.
It was of further interest to record that this particular carcino-
genic hydrocarbon has been shown by Cook and Dodds (1933)
to possess oestrogenic activity.

Another peculiarity about the hamster is the development of
tumours of the pars intermedia, whereas other rodents following
oestrogen treatment only develop chmmophcbic lesions of the
anterior lobe of the pxtultary Taking into account this umque
response of the hamster pituitary to oestrogen treatment, experi-
ments are being undertaken to determine whether kidney
tumours could develop inthe absence of a functmmng pltmtary

.

Nl anin

of oestrogen in the hamster is a direct or an indirect effect. This
would yield additional information on the mechanism of renal
tumourigenesis in these animals,

2F
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befor? discussing the general problems of endocrine carcino-
genesis,

The production of ovarian tumours in the albino rat following
massive doses of testosterone propionate was first observed by
the late Mr. Harold Burrows some years ago at the Chester
Beatty Research Institute. Recently I confirmed his contention.
The neoplasms were all theca-cell tumours. The histogenesis of
these lesions is obscure, but many workers regard them, and I
believe quite rightly, as endocrine lesions arising from the
stromal cells of the ovarian cortex, The results were surprising
not only because the ovary is a target organ of the endocrine
system, but also because testosterone has never serjously been
regarded as a potential carcinogen. What then is the rationale?

When 1 discussed these unpublished results at the last
Gordon Conference in New London, Dr. Engel (1955) said he
was not surprised since he had recently discovered that testo-
sterone was converted in the body into oestradiol. Pearson,
working at the Sloan Kettering Institute, New York, contends
that androgen sometimes accelerates the growth of mammary
cancer in women, which he attributes to the possible conversion
of androgen into oestrogen. The reason why progesterone
occasionally stimulates instead of inhibits tumour growth in
women might Itkewise be due to the same cause.

In view of these results, the recent work of van Eck and
Chang (1955) is of direct interest. They found that ovarian
tumours in rodents develop more readily in testosterone-treated
X-rayed mice than they do in X-rayed animals which have not
been treated with male sex hormone. When considering that
after injection androgen might possibly be converted into
oestrogen, the known capacity of the gonadal hormones to
stimulate mitoses of fibrocytes should also be taken into con-
sideration.

If this conversion does occur iz 1o, then it should be possible
to induce renal neoplasia 1n the hamster by prolonged treatment
with the male sex hormone alone. These experiments are already
in progress.

We have also seen in the case of the hamster that continuous
administration of oestrogen can 1nduce kidney carcinoma in an
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tumours in mice by treatment with a carcinogenic hydrocarbon
alone without the direct application of 2 hormonal agent, as we
have just seen, constitutes an anomaly, some information of
interest was brought to light regarding the factors regulating the
behaviour of the malignant cancer cell to the male sex hormone.
As long as the prostatic tumour cells remains a glandular cell
carcinoma it is hormone-dependent, but as soon as it undergoes
squamous differentiation it ceases to be dependent upon andro-
gen for its sustained growth and immediately transforms into an
autc lesion. The question therefore arises: Does the
endocrine-dependent cancer cell differ in its chemical compo-
sition from the autonomous malignant cell which has lost its
responswveness to the hormone-restraining forces? In other words
does this change from dependency to autonomy involve any
fundamental change in cellular chemical patterns and meta-
bolism? Unfortunately, these questions cannot be answered
since the normal mechanism of hormone action is not yet fully
understood. It is thought that hormones constitute an important
set of enzyme-regulating factors whose mode of action might be
elucidated by the study of hormone-enzyme relationships. Nor
as yet is anything known as to how a hormone acts in producing
an abnormal cellular state.

Until this problem is more fully appreciated, it will be impos-
sible to comprehend the factors involved 1n inducing an endo-
crine-dependent cancer to develop spontaneously into an unre-
stramned growth or autonomous variant. In the particular
mouse prostatic carcinoma which I have mentioned, the cancer
cell before it metamorphoses from a hormone-dependent into
an autonomous lesion undergoes a pronounced cellular differen-
tiation, and by histological examination it is therefore possible
to predict beforehand the response of this tumour transplant
to hormonal modification,

Unfortunately this phenomenon is the exception to the rule.
Nevertheless 1t might provide suitable material when one
endeavours to elucidate certain aspects of this fundamental pro-
blem. The differences in the behaviour of endocrine and non-
endocrine-dependent neoplasms are jmportant when thinking
in terms of chemotherapy. It is not possible in other types of
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One of the most fascinating features of endocrine tumours is
their dependence upon a particular hormone, and the dramatic
manner in which many regress once the hormonal stimulus is
withdrawn. In the case of renal neoplasia in the male hamster
we find that changes produced by oestrogen are reversible and
last only as long as ocstrogen is available to maintain the
tumour. Another feature of interest in hormone-dependent
transplantable tumours in laboratory animals is the long latent
period which exists between implantation and the development
of palpable lesions. As we have seen the latent period is gradu-
ally reduced during each successive serial generation of trans-
plants. These renal tumours are now in their eighth serial
generation, and are still hormone-dependent since they will not
as yet grow in non-oestrogenized hosts. This is of exceptional
interest, as there is a tendency for most endocrine-dependent
neoplasms growing in experimental animals gradually to lose
their dependence upon a particular hormone after they have
been transplanted for several generations. There are only a few

D to this rule. Muhlbock (1954) in A dam induced
arodent ovarian tumour by administration of pituitary gonado-
trophins. This particular tumour is now in its fourth year of
serial grafts and is still dependent upon either androgens or
oestrogens for its maintenance. There are no indications that it
will develop into an autonomous variant.

The question naturally arises as to whether the oestrogen acts
directly on the tumour cell of the graft or whether the hormone
brings about changes in the pituttary gland which in turn
indirectly stimulate the latent tumour cell into its malignant
phase. The long periods in which these tumour cells remain
quiescent as subcutancous grafts suggests that the pituitary
might possibly be involved. In view of this, normal untreated
male hamsters are now receiving transplants of pituitary
tumours prior to the implantation of kidney carcinoma grafts.
If these renal grafts will grow tn non-oestrogenized hosts bearing
pituitary tumour implants, it would give valuable information
on the biological mechamsm controlling the behaviour of
hormone-dependency. 5

Although the 1nduction of hormone-dependent  prostatic
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Data is now accumulating on the effects of hypophysectomy
on patients suffering fmm hrcast cancer. Some of these reports
deal with patients having d i whohave had
an adrcmlccmmy but have suffered 2 relapse after varying
periods of remission, Xn the last resort a hypophysectomy has
been done. In several of these cases a further rapid regression of
the carcinoma has been obtained. In others in which reactiva-
tion of the growth had occurred, followxng gonadectomy and

ad t temt on has revealed the
presence of acccssory cortical adrenal rests. These were appar-
ently the cause of the reactivation of the growth, Recurrences
of this kind after a remission, in the absence of ovaries and
adrenal glands suggests that the anterior pituitary, in attempt~
ing to maintain an equilibrium, is capable of stimulating the
hypertrophied adrenal rests 10 secrete oestrogen in sufficient
tor the g 1 Pearson com-
tends that there is also evidence suggmst:mg that the reoceur-
rence of some breast carcinomas is due to a pituitary hormone or
hormones acting in additton to oestrogen. Indeed, accessory
cortical tissue is not always found in cases which have undergone
reactivation. One wonders whether prolactin acting alone or in
combination with other putuitary hormones will not eventually
be found to play an important role in this complicated story.

Remission of endocrine cancer, whether obtained by a hor-
mene antagonist, or by depression of pituitary function by
oestrogens, or by surg;c:d removal of the gonads and adrenals,
is only temporary in duration Sir Stanford Cade 1955} in a
recent review of one hundred cases states that remussion follow-
ing ad 1 and on cortisone varies from
several months to three years. Huggins of Chicago, who initiated
this form of surgical therapy, claims remissions, insome mstances
up to six years

There are many gaps in our knowledge and perhaps more
concentrated study of some of the anomahes in endocrine car-
cinagenesis will help m the final solution of this problem. The
fact that some types of endocrine cancer can in many mstances
be fully or partly controlled by an alteration of the hormonal
environment of the host is, to say the least, encouraging,
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known temours either in animals or in man to ascertain by
histalogical methads whether @ particular tumour is hormone-
deptndent or not. Huggins, however, does contend that any
breast cancer which has undergone anaplastic changes is invari-
ably more resistant to hormone therapy.

Ever since Huggins and Scott in 1945 first used gonadectomy
combined with bilateral adrenalectomy for controlling the
growth af breast and prostatic cancer in man, many attempts
bave been made to find some method by which it wonld be
possible to predict before operation whether the tumour was a
hormone-dependent lesion. A promising step has heen made
recently by Pearson (1053} and his cowworkers in New York.
They found that measurements of urinary calcium excretion in
men with prostatic cancer revealed the existence of two kinds of
osteolytic metastases. one dependent on oestrogen and the other
non-dependent. It is the former type of patient who responds te
adrenalectomy which reduces oestrogen production and thus
brings about 2 renussion of tumour growth. Additional investi-
gations may well confirm these findings and establish the value
of urinary calesum determinations as a guide to the form of
therapy to be taken in prostatic and breast cancer.

Recently Hadfield (1536) has also been studying methods by
which it 15 hoped to determine beforechand whether or not
patients with breastcancer possess hormone-dependent tumours.
“This author is of the opsmon that breast tumours are more likely
to regress when the production of oestrogen is diminished and
the output of gonadotrophin in the urine is increased. He claims
to have identified @ mammatrophic factor from human urine.
This factor has no oestrogenic actvty, and 1t is not apparently
found in the urine after hypophysectomy. Hadfield admuts that
the mammatrophic substance present 1n human urine is pro-
bably prolactin It 1s known that the prolactin content of urine
goes up durmg partunition and 1t will be necessary 10 distinguish
between prolactin urinary cutput occurring normally at various
tirmes and ages from that which they claim to be indicative of
breast cancer. If these tests can be made truly reliable for the
climcal detectton of hormone-dependent breast cancer, treat
tment by hypophysectomy would be established on 2 firmer basis.
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Recovery from the
Lethal Effects of Radiation’

J. F. LOUTIT

N the last ten years protection against ionizing radiation has
Ibecomc a matter of very considerable importance. Formerly

it was a matter of concern only to those few who were
routinely exposed to radiation. The radiation was from X-rays
in medical diagnosis and therapy and in industrial radiography;
from gamma rays in similar occupations; and in the then limited
academic fields of radio-chemistry and nuclear physics. Since
the discovery of nuclear fission, however, occupations necessi-
tating exposure to ionizing radiation are increasing daily and
will continue to involve more and more people. Permissible
daily or weekly doses of the various kinds of radiation have been
assessed; but, apart from routine, there is always the prospect of
accident in which considerably greater doses may be received.

Routine protection now as heretofore is a matter of prophy-
laxis. Sources of radiation must be surrounded with shielding
material such as lead or concrete which must physically prevent
the radiation from reaching the operative, Internal contamina-
tion of the body with radioactive materials must be prevented
by a most scrupulous attention to detail of laboratory and
industrial technique, But in accidents—or for that matter of fact
in nuclear warfare—these conditions do not obtain and men
may receive serious over-dosage, For the physician this poses the
problem, Can the body be conditioned against the effects of

1 An earher version of this paper was presented at the Raditon-Biology
Symposium, Melbourne, December 1955
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Let me conclude as 1 began by quoting a pertinent remark by
Dr. Jacob Furth. ‘Recognition and adjustment of the hormonal
disturbance in this disease is in fact cancer prophylaxis.®
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a lethal dose of X-rays This hypothesis seemed to be strongly
confirmed by work from the National Cancer Institute at
Bethesda. Egon Lorenz and his colleagues (Lorenz, Congdon
and Uphoff, 1952) showed that not only was normal spleen
effective in therapy, but normal bone marrow was equally
good. Jacobson had implanted normal spleens intraperitoneally.
Bone marrow is not a discrete organ like spleen but a diffuse
tissue. Lorenz, therefore, injected suspensions of bone marrow
intraperitoneally and later intravenously with even better
results, This was a considerable technical gain, Moreover,
Lorenz made the notable discovery that therapeutic potency
was not confined to normal mouse bone marrow but that normal
guinea-pig bone marrow would also serve though larger doses
were necessary. This seemed to identify the active principle as
a chemical agent. The alternative hypothesis to chemical simu-
lation of the damaged marrow would be colonization of the
affected marrow by normal cells from the injection or the im-
plant and regrowth of marrow from the sceded cells. However,
it is an axiom supported with much experimental evidence that
transfer and growth of cells from one species of normal animal
to another does not occur. It is barred on immunological
grounds. Such heterografts even if they do ‘take’ initially are
soon rapidly thrown off as the recipient develops an immune
reaction which destroys the graft. Therefore, 1n this case sceding
or colonization seemed to be ruled out and a chemucal agent
favoured. Furthermore, in San Francisco, Cole and his col-
leagues at the Naval Radiological Defence Laboratory (Cole,
Fishler and Bond, 1953) began to refine the suspensions which
they used for injection. In the first place the tissues were sub-
jected to more severe treatment than is required simply to make
a suspension. They were ground in a Potter-Elvejhem homo-
genizer with a special medium and such he were
proved active. Separation of the various fractions of the homo-
genate by ultracentrifugation showed that the mitochondrial
and microsomal fractions of the cells were without effect but the
nuclear fraction was the potent one.

Qur own work at the Radiobiological Research Unit at
Harwell (Barnes and Loutit, 1953) began after Jacobson’s
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over-exposure or if over-exposure has occurred can treatment
alter the subsequent chain of biological events?

For the purposes of this discussion we will consider only over-
exposure to external radiation and only over-exposure to X or
gamma radiation. Also, while considerable investigation has
been carried out on prophylactic measures through chemical
means no method which yet gives promise of practical applica-
tion has been uncovered. Therefore, we will consider only
recent advances in potential therapy.

INjecTion oF HaesmororteTic Tissue
From the viewpoint of experimental medicine the first real pro-
gress in this field was made by Leon Jacobson and his col-
leagues in Chicago (Jacobson, 1g952). Jacobson had observed
that mice given penctrating X-rays to the whole body died with
aplastic anaemia afier a certain critical measured dose. Pre-
sumably the dose of radiation given to the bone marrow was not
greatly different from the dose recorded in air, On the other
hand, mice given injections of radioactive strontium which
localizes most strongly in the bones, whence the beta rays
irradiate the marrow, need a much larger calculated dose of
radiation in the bone marrow to cause death from aplastic
anaemia. It, therefore, occurred to Jacobson that the spleen of
mice, not irradiated to any great extent by radiostrontium, but
irradiated along with the rest of the body by X-rays, might be
exerting a protective effect in the former case. In support of this
thesis was his experiment wherein mice were totally irradiated
with X-rays except for the spleen which was shielded by lead.
This approximately doubled the dose of X-rays necessary to
kill the mouse. Later it was shown that a similar expersmental
result could be obtained by irradiating the mouse totally but in
addition treating the mouse subsequently with an implant of
spleen from normal mice. To Jacobson this signified that the
normal mouse spleen—either pratected from the X-rays given
to the rest of the whole body or administcred therapeutically
after total irradiation—contained a humeral agent which
caused accelerated recovery of the damaged bone marrow and
allowed the mouse to survive what otherwise would have been
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poorer results and below that usually no result The minimal
effective dosc is about 10® nucleated cells. (Others have reported
even lower effective doses.} Similar suspensions from spleens of
strain-A mice give comparable survival at o days However, if
the mice are not then killed, for histological purposes or because
of shortage of accommodation as is so often the case, but are
allowed to live till spontaneous death, a difference between the
groups given isologous and homologous material is readily
observed. Our unirradiated CBA mice have a median life-span
of about goo days; those irradiated at the age of about 100 days
and treated with isologous spleen live for a median period of
500 days longcr, whcreas those xrradlated at 100 days and
+ " a few months longer
. investigated the cause
the cellular theory as
follows. Normally mice \vnll not tolerate a homograft any more
than a heterograft for more than about ten days. By this time
they begin to develop an immune reaction against the foreign
antigens, and the reaction of antibody with antigen results in
death of the cells carrying the antigen. However, the capacity
of the mammal to form immune antibodies is impaired after
massive doses of radiation. It 15 possible to conceive that the
mouse tolerates a homograft for longer than normal and only
recovers its ability to form the appropnate antibody after some
weeks or months or even longer; when it does recover this
faculty, the graft is belatedly destroyed Transposing the hypo-
thesis to the irradiated CBA mouse, one could postulate that
myeloid spleen-cells of strain-A mice colonize and grow in the
CBA mouse and form a sigmficant part of the recovered
mouse’s bone marrow; but, when the reaction of immunity is
restored to the CBA mouse, it develops antibodies against A
cells which destroy much or all of its effective A marrow. It is
also possible to postulate an opposite view. The myeloid A tissue
from the donor grows and gradually differentiates, not only
into mature red and white blood cells, but also into reticulo-
endothelial tissue with the capacity to form antibodies. This
donor tissue, therefore, can in theory form antibodies against
the host and kill 1t
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preliminary report and when his humoral theory seemed most
likely. However, our attempts to prepare active extracts of
spleen from mice and other mammals were fruitless and this is
the experience of every other worker who has tried. It was
observed that the intraperitoneally implanted spleens appeared
to ‘take’ and survive. We retucned, therefore, to first principles
to rule out the celullar hypothesis of seeding. We confirmed that
suspensions were in practice more effective and more easily
administered and that the intravenous route was superior to the
intraperitoneal. This was difficult to explain on the humoral
theory but in accord with expectation if seeding were taking
place,

The agent in spleen or bone marrow is extremely thermo-
labile. 1t is destroyed in a few hours at room temperature and
is not preserved at 4° C. or —15° C,, the usual conditions of
storage for unstable biological agents. We {Barnes and Loutit,
19553} have shown, however, that it is preserved by a technique
of storage in glycerol at Jow temperatures which has become
standard for preservation of whole cells.

Originally we could not make our mice of the inbred CBA
strain recover with suspensions of spleen or bone marrow from
guinea-pigs or rabbits. Heterologous material from foreign
species having been ineffective, we turned our attention more to
homolagous material from different strains of mice. Tissue from
mice of the same in-bred strain should be genetically and anti-
genically identical (isologous); tissue from mice of different
strains is genetically and antigenically more or less different
(homalogous). The CBA mouse was always used as the irradi-
ated subject. gsor X-rays (240 kv, 15 ma,, HVL=s-2 mm,
Cu., 43r/min.) has been virtually 100 per cent lethal to these
animals untreated. If they are given intravenous injections of
suspensions of spleen-cells from i_nfnm CBA. mice a satisfacts&r};

;n;r_;\ four irAﬂ'ant splcc'ns (about 100 mg.) in 0 4 ml. of normal
rabbit serum arc usually tolerated. Suspensions of 1/10th of 2
spleen give equally good results, 1/20th of a spleen definitely
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response within a few days. If the animals were not immune the
tumour would grow for about ten days and only then regress.
The test-animals were thus killed ten days after a subcutaneous
injection of Sarcoma 1 given ten days after their test-injection
of tissue or tissue fluid, The results indicated that spleen, lymph
glands and induced peritoneal exudates in the irradiated CBA
mice treated with A spleen contained A antigen for at least
seven wecks. Normal unirradiated GBA mice injected intra-
venously with suspensions of A spleen contained A antigen for
at the most one week only. In a second set of experiments CBA
mice given sublethal doses of 500r were given suspensions of
spleen from A mice immunized aganst B. typhosus H antigen.
The irradiated mice were found to develop agglutinating anti-
bodies against B. {yphosus which increased with time, indicating
the survival and function of the donated material.

We believe that, though all the foregoing results could be
accounted for by the transference of a chemical antigen from
the donor and its adoption by the host in a manner akin to
bactenial transformation, the true explanation is colonization of
the host by seeded cells. The most convincing evidence for this
is from our most recent and still incomplete work.

We have noted that onginally we were unable to obtain sur-
vival from heterologous tissue. However, following Congdon
and Lorenz (1954) we have confirmed that rat bone marrow,
from our inbred strain of albino rat of Wistar origin, will give
some survival of the irradiated GBA mouse. The tissues of such
surviving mice have been examined cytologically by our col-
leagues Ford and Hamerton (Ford, Hamerton, Barnes and
Loutit, 1956). The animals previously injected with colchicine
are killed; suspensions are made of bone marrow, spleen, lymph
glands and thymus, and the materials are prepared by a modi-
fied Feulgen-squash-method. Cells in the metaphase of mitosis
are then exammed. The chromosomes of the rat differ in
appearance and number from those of the mouse. In these
recovering tissues virtually all the cells in metaphase correspond
with the picture characteristic of the rat. Similarly 1t has been
shown that the same holds when homologous tissue is trans-
ferred. The doror mouse in this case is 2 mouse carrying a
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Also in favour of the seeding hypothesis is our other observa-
tion using homologous material, We have already noted that
suspensions of spleen of strain-A mice prolong the survival of
some CBA mice, which have been given the supralethal dose of
9501, beyond the normal period of scoring, namely g0 days.
However, if the GBA mice had been previously exposed to the
A antigen this result was not obtained. The mice died within
ten days of the g5or in a fashion comparable with untreated
controls (Barnes and Loutit, 1954). This suggested that the
previous administration of the A antigen had resulted in im-
munity to A cells, so that A material given as therapy was
destroyed before it could be effective. We have since shown that
there is certainly an immunity in so far as an anti-A haemag-
glutinin can be demonstrated in the circulating blood (Barnes
and Loutit, 1956).

Still further favouring the seeding theory is the result of Main
and Prehn’s experiment (Main and Prehn, 1955). Mice of strain
DBA/f2]N were given the lethal dose of radiation and treated
successfully with isologous material. Thirty days later they were
grafted with skin from homologous mice of strain BALB/cAnN.
In 2 instances out of 31 the skin-graft ‘took’, Still more impor-
tant, when similar DBA mice were given as therapy material
from the F;, DBA/2JN x BALB/cAnN mice, and were grafied
30 days later with BALB/cAnN skin, 33 out of 36 grafts ‘took’.

Mitchison (1956) working in our laboratory has adduced
further evidence derived from immunological experiments that,
with our practice of using cells of strain A as homologous
therapy for CBA mice, the A antigen persists and increases in
CBA host’s haemopoietic tissuc.

The methods used for this d ration were i ious. In
one set of experiments tissues and tissue fluid were taken from
the treated animals, killed at various times after treatment, They
were made into suspensions (if not already fiuid) and injected
into normal CBA mice, which became the test ammals. If the
injected matertal contained A antigen in any significant quan-
tity, it would produce a state of 1mmuni.ty within about {cn
days. In this state a graft of tumour specific for the A strain,
Sarcoma 1, would be rejected by the so-called sccond set
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Cuesucar. PRoTECTION

Tt would appear that this colonization is effective not only in the
unpremedicated mouse lethally irradiated but also in the
chemically premedicated. Originally Jacobson had claimed
that ‘spleen’ protection and chemical protection with cysteine
were not additive. This suggested that both acted similarly by
stimulation of the damaged animal’s stem cells to divide and
differentiate. Recently, however, at Oak Ridge Hollaender and
Stapleton (1955) have shown that premedication with f-amino-
ethyl-thiouronium Br:HBr and post-medication with spleen
allow recovery of some mice from doses as high as 2,400r of
vy-rays. This suggests that the chemical protection reduces the
biological effect of the radiation to one-half or less of that in the
unprotected animal and that the therapy allows recovery from
the effective 1,200r more or less,

Sumvary
These dramatic results are of considerable interest in funda-
e ~ petaby

collect human haemopoietic tissue and store it for considerable
periods in cold glycerol. But man’s antigemc formula is infin-
itely variable. The donated haemopoietic tissue might grow in
the irradiated human subject and recolomze the damaged
marrow but the antigenic differences would result sooner or
later in an immune response characterstic of the homograft.
The irradiated human mught have an acquired tolerance of the
graft due to his over-exposure to irradiation, but one is still left
with the problem of making the graft tolerant of the host whilst
retaining the capacity to react against bacteria, viruses and
toxins.
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also impairs the power of the animal to repair the damage. In
-the untreated animal it is this inability to recover sufficiently
early which results in its death. When normal haemopoietic
tissue is injected intravenously, living cells are transferred by
the circulation to the usual sites of haemopoiesis where they
settle down, colonize the tissues and function. By the end of a
week or ten days they are vsually sufficiently productive to tide
the animal over the time when death would otherwise super-
vene, The fact that homol or even heteralogous tissue ds
able to do this indicates that the normal mechanisms of immun-
ity are gravely upset by the unduly heavy dose of radiation, The
animal from the aspect of immunity is in a state similar to the
embryonic: it has acquired tolerance for foreign tissue. This
surviving graft can produce not only circulating cells and
particles but also soluble substances, antibodics, etc., which
maintain the defences against bacterial invasion. In animals
which have died in spite of treatment and have been sufficiently
fresh to be worth histological examination we have not found
the evidence usually attributed to bacterial invasion. With
adequate defences against bacteria and their toxins the animals
are protected temporarily against this form of death, as were
the mice of others who were under cover from antibiotics. If the
graft produces cells and particles sufficiently casily and ade-
quately, the animals are protected against death from anaemic
anoxia—and from thrombopenia and its sequelae. The closer
the graft is antigenically to the host the more likely is it to
produce cefls which can function adequately. The grafts must
maintain function for a very long timc—as instanced by the ex-
periments of Main and Prehn—and production of antibodies by
them against the host may well be the cause of the delayed
death in the case of homologous and heterologous grafts. We are
impressed with this possibility from the very few results we have
obtained in survival of F, muce—CBA x A~—given A material.
The immediate recovery was good but the long-term survival
poor which would be expected from this hypothesis but not
otherwise (chance excluded) as the A graft should be fully com-
patible from the host’s point of view.
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Cueyscar PROTECTION

It would appear that this colonization is effective not only in the
unpremedicated mouse lethally irradiated but also in the
chemically premedicated. Originally Jacobson had claimed
that ‘spleen’ pratection and chemical protection with cysteine
were not additive, This suggested that both acted similarly by
stimnlation of the damaged animal's stem cells to divide and
differentiate, Recently, however, at Oak Ridge Hollacnder and
Stapleton {1953) have shown that premedication with f-amino-
ethyl-thiouronium Br:HBr and post-medication with spleen
allow recovery of some mice from doses as high as 2,400r of
y-rays. This suggests that the chemical protection reduces the
bioJogical effect of the radiation to one-half or less of that in the
unprotected animal and that the therapy allows recovery from
the effective 1,200r more or less.

Sunary

These dramatic results are of considerable interest in funda-~
mental radiobiology. They still, however, are of little moment to
the clinician. Ifour interpretation 15 correct this form of therapy
cannot be applied to man. It is conceivable that one could
collect human haemopnietic tissue and store it for considerable
periods in cold glycerol. But man’s antigeme formula is infin-
itely variable. The donated hatmopoietie tissue might grow in
the irradiated human subject and recolonize the damaged
marrow but the antigeme differences would result sooner or
later in an immune response eharacteristic of the homograft.
The irradiated human might have an acquired tolerance of the
graft due to his over-exposure to irradiation, but one is still left
with the problem of making the graft tolerant of the host whilst
retaining the capacity to react against bacteria, viruses and
toxins,
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Physiology of Nasal Circulation

DAVID SLOME

largely neglected by scientists investigating the physio-

logy of the circulation. The history of the development
of our knowledge of the physiology of the nasal circulation
shows brief periods of intense experimental interest alternating
with long periods of apparently complete decline of interest.

In ancient times Galen recognized the nose as essentially an
organ of respiration and he was the first to appreciate that it
served to heat the inspired air and so prevented cooling of the
lungs, In the seventeenth century the paranasal sinuses were
almost the only part of the nose under investigation; while some
believed that they contained air, others were equally convinced
that they were filled with animal spirits. The scientific and
experimental investigation of nasal functions began about 1850.
However, in the later years of that century the emphasis shifted
once more from function to structure. Attention was directed to
the shape and anthropological features of the nose, which were
described as revealing indicators of personal character, rather
than to its internal architecture and functional activity. At the
beginning of the present century the work of Zwaardemaker
and others again focused interest on nasal physiology.

The first experimental demonstration of the nervous control
of nasal blood vessels was carried out by Tschallusow in 1910,
At this time the gencral pattern of the peripheral ganglia of the
cranial autonomic had been substantially elucidated by Lang-
ley and others, but the effects of electrical stimulation of these
autonomic pathways on nasal bload vessels had not previously

THE nose for all its anatomical prominence has been
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been investigated. In order to show changes in nasal vessels
Tschallusow converted the nosc into a closed chamber by
blocking its anterior and posterior openings, and then recorded
changes in volume of the nasal chamber with a tambour. He
studied the responses to stimulation of the nerves supplying the
nose and also the reflex responses elicited by stimulation of
afferent nerves in other parts of the body.

In the period from 1920 to 1930 the effect of climatic conditions
on nasal function was the main subject of experimental and
clinical interest. Yet once again that interest died away and
apart from the important studies of ciliary motion by Proetz,
Negus and Hilding and of the neurological aspects of olfaction
by Adrian and by Allen, the nose as an object of experimental
inquiry was neglected for twenty years.

The vast array of experimental exploration in recent years of
the physiology and pharmacolagy of the peripheral blood
vessels has not been extended to embrace, to any appreciable
extent, the nasal blood flow. This is all the more surprising
when we contemplate the great clinical interest in nasal vaso-
motor discase, For recurrent and chronic nasal disorders such
as vasomotor rhinitis constitute one of the most prevalent and
most irksome of the minor afflictions of man; it has been esti-
mated that during one week in February 1942, 20 per cent
of the adult population of the United States of America were
suffering from nasal vasomotor disorders and that nearly half of
all man-hours of work lost in factories in the war years in the
United States of America was due to these nasal vasomotor
disorders.

AnaTosy oF Nasar Broop SurpLy

The nasal mucosa has an abundant blood supply, from the
sphenopalatine branches of the maxillary artery and from the
anterior and posterior ethmoidal branches of the ophthalmic
artery. Zuckerkandl, Swingle and more recently Dawes and
Prichard have described the detailed architecture of the nasal
vascular bed.

The arterics lie in the depths of the tunica propria, arranged
in parallel longitudinal rows, From these vessels arterioles pass
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towards the surface and supply subepithelial and periglandular
capillary networks. The efferent vessels from these capillary
networks open into large irregular sinusoidal venous spaces. The
walls of these sinusoids are supported by abundant elastic
tissue, and by circular and spirally arranged bundles of plain
muscle. The ends of the sinusoids are furnished with sphincter
muscles and Lucas has demonstrated these sphincters in sections
of human nasal mucosa. Finally, the blood drains from these
sinusoids into deeper venous plexuses. This vascular arrange-
ment forms a type of erectile tissue and is especially well
developed over the inferior turbinate and the lower margin and
posterior end of the middJe turbinate. The corresponding parts
of the septal mucosa are also highly vascular and erectile.

The exi of arterio: in the nose had
been claimed by Sucquet and by Harper. Dawes and Prichard
at Oxford used microdissection techniques on neoprene injected
specimens and they provided for the first time detailed descrip-
tions of the general pattern of distribution of nasal vessels in the
common experimental animals. They also demonstrated un-
equivocally that arterio-venous anastomoses are present by-
passing the periglandular capillary system.

InnervATION OF Nasar Vascurar Bep
The control of the blood flow through the nose, as of other
organs and tissues, 15 regulated by both nervous and chemical
mechanisms. The vasomotor nerve supply 1s derived from both
divisions of the autonomlc nervous system (Figure 1).

The h cells are presumed to
be located in the lateral horn of grey matteram the first and
second thoracic segments of the spinal cord. This is inferred
from knowledge of innervation of other cephahc structures.
There is as yet no experimental evidence substantiating this
localization for pregangliomc neurones innervating the nasal
vessels,

The preganglionic medullated axons emerge in the corre-
sponding ventral nerve roots and traverse the mixed spinal
nerves, their anterior primary rami and white rami communi-
cantes to the corresponding first and second thoracic gangha of
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been investigated. In order to show changes in nasal vessels
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nerve. These ﬁbrcs pass through the vuh:m nerve and relay in
the tionic fibres pass from the
cells of this g:mghon akmg its branches to the blood vessels and
glands of the nasal mucosa.

One aspect of the autonomic innervation of the nose remains
obscure, i.e. to the region of distribution of the anterior ethmoi-
dal nerve from the ophthalmic division of the trigeminal nerve.
Testut describes sympathetic fibres reaching this arca from the
superior cervical ganglion via the cavernous plexus and thence
along the ophthalmic division of the fifth cranial nerve. But
parasympathetic fibres to this region have never been described.

ExprrnsentaL Stupy or Nasay Vesses
The principles underlying some of the methods used in the
experimental study of nasal blood vessels are shown in the
following table.

TasLe 1, Methods used 1n investigating nasal blood-flow changes

l.Cataurol‘naulmucosa’_’?p.c.c,‘-’mf, B N T
2

{Ruchtner)
3. Volume changes (a) intranasal bailoon
5) elosed chamber techmque (Tschallow, Jackson)
{¢) resistance to air flow
gt miraty

Movable vane or turbine in air stream
(1) normal inspiration (Zwaardemaker, Undnitz)
(31) axr sucked arbficially through nasal chambers
(Sternstein)
{8) Pressure in nose recorded by water manometer
(1) normal inspiration (Uddsttomer, Spiers)
{1} constant stream of a1r pumped nto nose (van Dishoeck)
(&) Vv\om!y of nasal aur stream (Blck, Zwaardemaker, Malan,
Tns)

Malcomson and I have recently reinvestigated the nervous
control of these vessels and their responses to autonomic drugs.
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the sympathetic chain, From here they ascend the cervical
sympathetic chain to end by synapsing with cells in the superior
cervical ganglion.

From the superior cervical ganglion, postganglionic fibres
might reach the nose by any of at least three routes:

F16. 1 Diagram of autonomic innervation of nasal blood vessels.

(1) From the cells of the superior cervical ganglion, axons
pass to the plexus round the internal carotid artery and thence
in the deep petrosal nerve to form part of the nerve of the
pterygoid canal (vidian nerve). These post-synaptic fibres then
continue through the sphenopalatine ganglion without relaying,
to be distributed with the branches of that ganglion to the nasal
mucous membrane. Experimental evidence that this is the path-
way of postganglionic fibres in the cat will be presented.

(2) Blicr, on the other hand, has contended that in the dog
only a minor part of these postganglionic fibres pass through
the sphenopalatine ganglion; the major group passing along the
second division of the trigeminal nerve and its sensory branches
to the nose.

(3} Others have claimed that the postganglionic sympatk
fibres pass with the blood vessels as extensions from the plexus
round the external carotid artery and its branches.

The parasympathetic supply is by preganglionic fibres in the
facial nerve which course along the greater superficial petrosal
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1 have mentioned that the course of the postganglionic fibres
is disputed. In the cat it can be shown that they pass almost
exclusively via the deep petrosal nerve through the sphenopala-
tine ganglion. This is established by the experimental finding
that the vasoconstrictor effect of sympathetic stimulation in the
cat is almost completely abolished by section of the vidian nerve
or excision of the sphenopalatine ganghon (Figure 2).

AFTER SPHENCPALATINE
GANGLION EXCISION

CONTROL, AFTER VIDIAN
NERVESECTION

Is ! ;
fﬂ[g .

-u—u—u——u——u—u-—v—-—u-—u—
§3 54 55 53 5455 §3 54 55

Fro 2, Typical record of effect of stimulation of cervical sympathetic on
nasal resistance

Control shows ictor effects produced by i strengths of
stimulation This effect 15 abolished by section of vidian nerve and excision
of sphenopalatine ganglion

This view Is further supported by the experimental demon-
stration that the simultaneous stimulation of sympathetic pre-
ganglionic fibres and the vidian nerve produces no greater effect
than maximal stimulation of the vidian nerve alone.

(8) Stimulation of the P spathetic Ir

The vidian nerve contains both parasympathetic preganglionic
fibres and sympathetic postganglionic fibres This nerve and
the sphenopalatine ganghon can be readily exposed for stimu-
lation in the cat by a transorbital approach. In later experi-
ments we have found it more convenient to expose this nerve
from the mouth by a transpalatal route. This has the advamage
of giving ready access to both pr 1 and
fibres.

Stimulation of this nerve of the pterygoid canal (vidian nerve)
produces two well-defined types of response:
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The method used records graphically variations in the degree
of congestion of the nasal mucosa by recording the pressure
changes at the nostril when a fixed volume of air is pumped
some fifteen to twenty times a minute along a cannula inserted
into the nose of the tracheotomized animal,

With a constant stroke volume maintained by the pump, the
magnitude of the rise and fall of pressure is determined by the
resistance in the nasal chamber. Vasodilatation in the nose
increases the obstruction and resistance in the nose and a greater
excursion of the manometer results. Vasoconstriction conversely
will produce a diminished excursion on the record. Thus
changes in the resistance in the nasal airway are almost immedi-
ately reflected in the manometer record. Connected by a side
limb to the nasal cannula is a small atomizer; this permits
intranasal insufflation of drugs. By this method it is possible to
record quantitatively changes in nasal resistance produced by
changes in the nasal vascular bed.

This technique has the merit of extreme simplicity and gives
remarkably consistent results, The graphic records give a quan-
titative measure of the intensity and the duration of changes in
nasal resistance.

(a) Stumlation of Cervical Sympath

The response to stimulation of the cervical sympathetic is an
immediate and intense vasoconstriction. The threshold of stimu-
lation for this response is remarkably low: mere handling of the
sympathetic chain clicits a response. This may be correlated
with the clinical fact that warming over the superior cervical
ganglion may clear the airway in an occluded and congested
nose. Increasing the strength of stimulation or the frequency of
stimulation produces an increased degree of vasoconstriction.
However, beyond a certain maximum, further increase in s!imfx-
lation, as one would expect, produces no further increase in
response, This maximal effect 1s a useful standard reference for
contrasting the vasoconstrictor potency of various drugs. The
vasoconstrictor effect of stimulation of these preganglionic
fibres is abolished by application of nicotine solution to the
superior cervical ganghon.
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TIORY 1

postg: P of the vidian nerve passes
thmugh without mtcrrupuon We have already considered ex-
perimental evidence that the postganglionic sympathetic fibres
from the supetior cervical ganglion pass along the vidian nerve.

“The vasoconstrictor component in the vidian nerve can be
demonstrated to consist entirely of fibres from the superdor
cervieal ganglion. The hetic cervical ganglion was ex-
cised and the postganghomc fibres allowed to undergo degen-
eration. Four weeks later, stimulation of the vidian nerve pro~
duced only marked vasodilator effects—at all strengths of
stimulation (Figure 3). Thus superior cervical ganglionectomy
is follawed by foss of all the vasotonstrictor response produced by
stimulation of the vidian nerve.

Stimulation of the great superficial petrosel nerve and of the trunk
of the facial nerve central to the geniculate ganglion produces as
expected only vasodilatation.

Some of the more important clinical impheation of these

criments are that (1} section of the vidian nerve or excision
of the sphenopalatine ganglion involves interruption of both the
sympathetic and parasympathetic innervation of the nasal
vessels and mucosal glands, and {2) parasympathetic denerva-
tion alone would require interruption of the greater superficial
petrosal nerve or the facial trunk iwself central to the geniculate
ganglion,

The ding of changes in rest to air flow through the
nose is perhaps not as convincing evidence of vascular changes
as the direct visual observation of changes in colour and volume
of the mucosa, Sir Thomas Lewis's reseasches on the vascular
responses of the skin serve as a classical example of the use of
simple observations on skin colour, temperature and volume to
resolve circulatory resp While the plexsty of the
turbinal area in the cat precludes direct observation through
the external nares, nevertheless by excision of the hard palate
and so removing the floor of the nose we have been able to
ohserve direetly and to photograph changes in vascularity, in
swelling and in secretory activity.t

* At thiy pom! m the ongrnal kcmm & short section of 2 film showng :he effect
of nezve supply
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(1) with weak stimulation there is produced vasodilatation
and increased resistance. This represents the effect of stimula-
tion of parasympathetic fibres predominantly,

(2) with stronger stimulation there results a vasoconstriction
and reduction of nasal resistance, i.e. a dominance of the sym-
pathetic effect (Figure 3).

i i

CONTROL
£orda

N — A r——
525 53 538, S5
AFTER & CERVICAL GANGLIONECTOMY

_r——r——
sSs, $75 $i0 5125 515

- m robanad

Fic. 3. Biphasic cffect of stimulation of vidian nerve on nasal vessels.
- - - CEIPREEE N SR A v

et ety 1 .
stimulation is vasodilation,

This diphasic response with varying strength of stimulation is
correlated with the different diameters of the two types of nerve
fibres known to be present. The sympathetic postganglionic
fibres are thin and non-medullated and have a higher threshold
of stimulation than the thicker medullated preganglionic para-
sympathetic fibres.

The parasympathetic vasodilator effect with weak stimula-
tion is potentiated by eserine and other anticholinesterases given
intravenously or applied to the sphenopalatine ganglion. Nico-
tine which blocks autonomic ganglionic synapses abolishes the
parasympathetic effect when painted on the ganglion. But the
vaspconstrictor effect of strong stimulation persists.

These experiments confirm that the parasympathetic pre-
ganglionic fibres relay in the sphenopalatine ganglion; while the
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Reading has reported immediate and dramauc refief of “pro-
fuse rhinorthea by section of the preganglionic parasy
fibres in the great superficial petrosal nerve,

P

13100 0OQ ticoao bt iy

AGHT SIDE n /,m.-m':\//‘x
~ N 1
Rarmattnoeceatian’ . f

" e i TN ek

LEFT SIDE /' .
Sup Cetvical ‘ §//A;
CANGUORETAIMY] e vy

FMan
Frc 4 Sunubiancous records of effects of intmsvenous adrenaline on
normal and sympa(hccwmlzed nasal vess:
Right nide novinal snervation, gt side (same anunal) superior cenvical
ganglion excised four weeks prwxous!y

A most interesting case of geniculate herpes described by
Monkhouse presented marked nasal vasoconstriction and dry-
ness in the nase. In one case of facial paralysis due to a lesion
involving the first part of the facial nerve, studied by Malcom-
son, there was marked shrinkage of the nasal mucosa with drying
and excessive crusting. So severe was this effect that it con
stituted the main complaint of the patient,

SenstrizaTioN

Sympathectomy has been known 10 result 1n hypersensitivity of
the denervated blood vessels to minute amounts of circulating

drenaline, This ph can be well demonstrated in
denervated nasal vessels of the cat (Figure 4). I similar hyper~
sensitivity occurred and persisted 1 man, one might be tempted
10 contemplate deliberately inviting post-sympathectomy sensis
tization n the treatment of chrome nasal congcstmn tendenng
the nasal vessels hyp ive, and then nasal
vasoconstriction by very minute doses of sympathomimetic
drugs—doses below the threshold dose which would have signt-
ficant effects on the heart and general areulanan, However,
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CrinicaL STUDIEs IN Man
T turn next to consider such evidence as is available from clinical
studies of the effects on the human nasal mucosa of operations
on the autonomic nervous system.

(1) Section of Sympathetic

Fowler was the first to describe hyperaemia, hypersecretion
and swelling of the nasal mucosa in patients following perma-
nent interruption of the cervical sympathetic, Later Wolf con-
firmed that temporary block of the sympathetic with procaine
produces hypersecretion and vasodilatation. We also have
examined a small group of cases of Horner’s syndrome following
superior cervical ganghonectomy and verified these findings.

The effects of sympathetic denervation in man have been
closely studied by Gardner.

(a) Superior Cervical Ganglionectomy. This operation is followed
by immediate and persistent nasal obstruction. The mucous
membrane is swollen, pale and secretion is increased. Vaso-
constrictor drugs produce rapid decongestion. Biopsy showed
no change in epithelium but some hyperplasia of mucous
glands.

(8) Stellate Ganglionectomy. This is a preganglionic sympathec-
tomy with respect to the nasal vessels Nasal obstruction is
produced accompanied in about 50 per cent of cases by hyper-
secretion. The mucous membrane here again shows swelling,
pallor and 2 normal response to vasoconstrictor drugs.

(¢) Anteror Rhizotomy. This operation produces the same effects
in nasal mucosa as stellate ganglionectomy.

(2) Section of Parasympathetic Innercation

Gardner and his associates resected the great superficial petrosal
nerve in the treatment of umlateral headache-—the object being
to divide vasodilator fibres to the ntracranial vessels. It is of
interest that this operation resulied m excessive dryness and
crusting in the nose. On exammation the mucous membrane
was shrunken as compared with the control side although the
colour of the mucosa was unchanged Biopsy revealed a
squamous metaplasia.
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Reading has reported inunediate and dramatic relief of pro-
fuse rhinorrhes by section of the g lionic parasympathetic
fibres in the great superficial petrosal nerve,
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Fic 4. Simultaneous records of effects of ntravenous adrenaline on
rormal and sympathectomized nasal vessels.

Rght sude pormal mnervation; Ift ade (same anmal) superior cemical
ganglion excised four weeks previeusly,

A most interesting case of geniculate herpes described by
Monkhouse presented marked nasal vasoconstriction asd dry-
ness in the nose, In one case of facial paralysis due to alesion
involving the first part of the facial nerve, studied by Malcom-
son, there was marked shrinkage of the nasal mucosa with drying
and excessive crusting. So severe was this effect that it con-
stituted the main complaint of the patient.

SensITIIZATION

Sympathectomy has been known to result 1n hypersensitivity of
the denervated blood wessels ta munute amounts of c:rculatmg

drenaline. This can be well demonstrated in
dencrvated nasal vessels of the cat {Figure 4). If simufar hyper-
sensitivity occurred and pcrsmr:dm man, one mught be :cmpted
to contemplatc deliberately inviting post-sympathectomy sensi-
tization in the treatment of chronic nasal congestion rcndmng
the nasal vessels hyp itive, and then nasal
vasoconstriction by very minute doses of sympalhomxmcuc
drugs—dases below the threshold dose which would have sigai~
ficant effects on the heast and general circulauon. However,
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Gardner failed to find any hypersensitivity of nasal vessels to
adrenaline after ganglionectomy in man.

Drucs
Nose, nose, jolly red nose
And who gave thee this jolly red nose?
Nutmegs and ginger, cinnamon and cloves
And they gaze me this jolly red nose.t

A great and ever-increasing variety of chemical substances
is being applied daily to the human nasal mucosa, mainly
with the object of producing vasoconstriction, Several investi-
gators, notably Sternberg, Jackson and Richtner, have studied
the effect of drugs on the nasal mucosa of experimental animals.
Sympathomimetic drugs, applied locally, produce rapid vasocon-
striction with blanching and shrinkage of the mucosa. The nasal
blood vessels are remarkably sensitive to minute quantities of
circulating adrenaline. Vasc rictor drugs used intranasally
are in the main assayed for vasoconstrictor potency on peri-
pheral blood vessels, and not on nasal vessels. Here is surely a
fruitful field, the investigation of the action of these drugs on
human nasal vessels using the simple techniques of direct
observation of mucosal colour, temperature and swelling.

Parasympathomimetic drugs Yike mecholyl and neostigmine
produce nasal congestion and increased secretion.

The effect of kutamine is of very special interest because of its
relation to allergic rhinitis. The classical researches of Dale on
histamine have provided the physiological basis of our know-
ledge of nasal allergy. The triple response of a red reaction,
flare and wheal following the intradermal injcction of histamine
has been extensively analysed. But extraordinarily enough,
there has been practically no direct experimental evidence of
the effect of histamine on nasal blood vessels in man. The
increased nasal resistance produced by intranasal insufflation
of histamine is readily demonstrated in the exper 1animal
(Figure 5). This method can be used to assay the relative
potency of antihistamine drugs. Undoubtedly the appropriate

1 John Fletcher, The Knight of the Burmng Pestle, I, 101,
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test organ for assessing the efficiency of antihistaminic drugs for
use in vasomotor rhinitis should be the nasal vascular bed.

11001 n. Imin

Fio. 5. Vasodilator effect following i I 1nsuff
of 1 per cent histarmune.

TEMPERATURE AND HuMIDITY OF INSPIRED AR
‘When all aloud the wind doth blow,
And coughing drowns the parson’s saw,
And birds sit brooding in the snow,
And Marion’s nose looks red and rew,
‘When roasted crabs hiss in the bowl.!

The nasal blood vessels respond rapidly to changes in tem-
perature of inspired air, and the mucosal blood flow is in this
way ically adjusted to changes in climatic conditions.
A reduction in atmospheric air temperature is comp d for
by arteriolar dilatation with a consequent increased blood flow.
This greater blood flow raises and maintains the mucosal tem-
perature and the mucosa thereby acts as a more efficient heat
radiator. In this way adequate heating of the colder inspired air
up to body temperature is ensured.

Shakespeare appreciated the heating potential of the nose for
be has Falstaff speak of “Making his nose do office as a warming
pan for his sheets’. And earlier Falstaff says of Bardolph's nose:
“Thou art an everlasting bonfire, thou has saved me a thousand
marks in links and torches, walking with me in the night, twixt
tavern and tavern.”

LW, Shakespeare, Love's Labour's Lost, V, i, g20-4.
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Gardner failed to find any hypersensitivity of nasal vessels ta
adrenaline after ganglionectomy in man.

Drues
Nose, nose, jolly red nose
And who gave thee this jolly red nose?
Nutmegs and ginger, cinnamon and cloves
And they gave me this jolly red nose.!

A great and ever-increasing variety of chemical substances
is being applied daily to the human nasal mucosa, mainly
with the object of producing vasoconstriction, Several investi-
gators, notably Sternberg, Jackson and Rlchtner, havc studxed
the effect of drugs on the nasal of exper
Sympathomimetic drugs, applied locally, producc rapid vasocon-
striction with blanching and shrinkage of the mucosa. The nasal
blood vessels are remarkably sensitive to minute quantities of
circulating adrenaline. Vasoconstrictor drugs used intranasally
are in the main assayed for vasoconstrictor potency on peri-
pheral blood vessels, and not on nasal vessels. Here is surely a
fruitful field, the investigation of the action of these drugs on
human nasal vessels using the simple techniques of direct
observation of mucesal colour, temperature and swelling.

Parasympathomimetic drugs like mecholyl and neostigmine
produce nasal congestion and increased secretion.

The effect of kistamine is of very special interest because of it
relation to allergic rhinitis. The classical researches of Dale on
histamine have provided the physiological basis of our know-
ledge of nasal allergy. The triple response of a red reaction,
flare and wheal following the intradermal injection of histamine
has been extensively analysed. But extraordinarily enough,
there has been practically no direct experimental evidence of
the effect of histamine on nasal blood vessels in man. The
increased nasal resistance produced by intranasal insufflation
of histamine is readily demonstrated in the experimental animal
(Figure 5). This mct.hod can be used to assay the relative
potency of antihi drugs, Undoubtedly the appropriate

1 John Fletcher, The Knight of the Burning Pestle, 1, 1.
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This aspect of nasal circulatory physiology is of especial
interest in relation to the problems of comfort and the venti-
Iating and heating of crowded buildings.

The consistent effects produced by changes in air tempera-
ture are well llustrated in the experiments of Trueting, After2
control period in a comfortably warm reom, the warmly clad
subject is transferred to a cold room (¢45° F.). The first effect is
a moderate hyperaemia with redness, swelling and increased
secretions. Later the redness subsides but the'swelling persists,

Errecr or Curaneous Heative anp CooLnG
In the experiment just considered the subject is kept wam
while the inspired air is cooled. Another interesting problem is
that of the effects on nasal vessels of warming or cooling the
whole body surface.

General culaneous warming causes swelling and hyperaemia.
When the temperature change is rapid, such as walking into 3
hot room, the nasal hyperaemia is marked. A gradual slow rise
of temperature has a much less obvious effect.

In the years 19313 Leonard Hill published a series of papers
on the relation between heating of the body and the width of the
nasal airway. He proved that the effective rays were in the
infra-red part of the spectrum. Rays in the range 25,000~
30,000 A produced nasal congestions. Rays of wavelengths
outside this range produced opening up of the nasal passages.
Van Dishoeck has confirmed that longer wavelengths in the
infra-red constantly cause nasal congestion. Thus an illuminat-
ing source of heat like the tungsten lamp opens up the nasal
airway; and the electric fire tends to cause nasal obstruction.

General cutaneous cooling. In a series of experiments between
1919 and 1921 Mudd and his associates demonstrated 2 fall in
nasal mucosal temperature as a reaction to general cutaneons
cooling. Spiesman and later Ralston and Kerr reinvestigated
this problem. While they confirmed that the initial response to
exposure to general cooling was a fall of nasal temperature and
shrinkage of mucosa, they discovered that the mucosa later
ewells although the mucosal temperature is stilt falling.

Local cutaneous cooling. By contrast with the effects of general
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cutaneous cooling, local cooling of part of the body in a warm
subject produces initial vasoconstriction followed by hyper-
aemia, This is well shown from the experiments by Trueting
and Holmes, Local cooling was carried out by applying ice-cold
towels together with a blast of cold air to the shoulders. The
reflex response is pallor and swelling of turbinate followed by
marked hyp ia. Associated with these ular changes is
an increase in secretion, late in onset and persisting after
cessation of cooling. These observations would appear to sub-
stantiate to some extent the popular belief in the relationship
between sitting in a cold draught and nasal congestion. In the
words of Leonard Hill (1924): ‘In those conditions which are
unfortunately only too common—where the feet are chilled by
a draught along a cold floor—while the head is immersed in
warm stagnant air—the nasal mucosa is swollen, congested and
covered with secretions.’” Hill accounted in this way for the
feeling of stuffiness and headache in crowded and overheated
places of assembly. These were the conditions in the House of
Commons of his day where in his words ‘arr introduced through
the floor cools the feet of the hot-headed members of that

House’.

EMOTIONAL STRESS
It has long been recognized that emotional states affect the
degree of congestion of the nasal mucous membrane. But it is
only in recent years that the vasomotor and secretory responses
of the mucous membrane of the human nose to emotional stress
and hazardous life situations ha.vc been the subject of detailed
1
t
< - .
the human gastric mucosa in response to emotional stimuli.

In the human nose two main patterns of Tesponse were
identified:

(1) fear and terror: these produced vasoconstriction and
shrinkage of d}e nasal mucosa. This is a sympathetic type of
response, Opening up t!xe nasal airway;

(2) emotional situations causing frustration and resentment

28
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er humiliation produce a very different response, which is
characterized by marked vascular engorgement, with obstruc-
tion of the nasal passages and by an increased volume of
secretions. Here we have a response resembling the effects of
parasympathetic stimulation.

A mast convincing demonstration of the hyperaemia, Jym-
phatic engorgement and hypersecretion in emotional states of
frustration and rage was provided by comparing the histo-
logical sections of a biopsy of the inferior turbinate of 2 subject
during a period of intense emotional conflict with sections of a
similar biopsy from the same subject during a control period
of relaxation and security.

They believed that these histopathological changes might
become irreversible. Thus the recurrent emotional conflicts
which begin by giving you attacks of nasal congestion may
qualify you to become a chronic sufferer from nasal disease.

Oruer RevLEx ErFecrs

The nasal vessels may also be involved in some of the general-
ized sympathetic vasomotor responses in the body. Painful
stimulation of peripheral cutaneous areas results in nasal vaso~
constriction. When Tschallusow investigated the reflex effects
of stimulation of central end of the sciatic nerve and other peri-
pheral afferent nerves, he concluded that the nasal mucosa was
the most sensitive index available of changes in peripheral vaso-
motor tone. The delightful Edward Lear in his nonsense songs
would appear to have grasped this point when he says: ‘No
harm can come to his toes, if his nose is warm.”

Asphyxia is associated with nasal vasoconstriction {Tatum).
This effect is prevented by section of the cervical sympathetic
and is therefore refiex n origin. Overventilation, on the other
hand, produces dilatation of nasal vessels. This responsc is not
affected by sympachectomy. These effects would appear to sub-
serve a useful function, an adaptive reflex mechanism, reducing
nasal resistance when the respiratory need is inicreased; and in-
creasing resistance when respiration is depressed.

Blocking of venous outflow of the head produces, as one
would anticipate, nasal congestion. This may account for
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postural nasal obstruction in the lower nasal chamber when a
patient is lying on his side in bed.

Concruston

The nasal circulation is called upon to function continuously.
Unlike some workers it cannot demand a forty-hour week.
Furthermore the functional calls upon the nasal vessels may
fluctuate very markedly and sometimes very rapidly. For the
nose has to adapt itself to great fluctuations in environmental
conditions of temperature and humidity. Man has set up his
home and factory in most areas of the earth, from the torrid
tropics to the frozen arctic regions. And even in a fixed geo-
graphical locality the nose is subjected to the climatic fluctua-
tions of the seasons of the year, of the time of day, and also the
sudden change from the warm habitations to the cold out of
doors. Further, man, by way of his occupation, may convey his
nose into the stokehold of a ship, the depths of a mine, or on to
the very summit of Everest. We have seen the nose also mani-
fests v; resp , hike some psych ic barometer, in
step with the calms and storms of the emotional state of 1ts owner.
In conclusion, it is well recognized that one of the most
common and most obstinate problems in rhinology is that large
group of chronic nasal obstruction where the essential patho-
logical feature is mucosal congestion. The great prevalence of
this vasomotor rhmms is in striking contrast wn:h the dearth of
detailed fund knowledge of the physiology of nasal
circulation. This deficiency is most obvious in the field of direct
expcnmcntal research on nas:zl vessels in man, Here is a field of
ing to the physiologist, the phar logist and

the clinician.

I am mindful that this is a paper 1n a series on the scientific
basis of medicine, a series ‘designed to present a survey of
current research and advances in fundamental knowledge’
which may ultimately improve our understanding of bodily
processes in bealth and disease. In consequence it may seem
somewhat improper to have included this subject, since we are
discussing here one aspect of a branch of medicine which is as
yet precariously poised on a not too adequate foundation of
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scientific expcnmentauon But it is surely not improper to
examine and assess our minor advances equally with our greater
successes; for the minor advance of today may well herald the
greater break through of tomorrow. If I have indicated how
small is the volume of experimental and clinical research in this
field, and outlined some of the gaps in our knowledge, and
indicated the opportunity for further fruitful research in extend-
ing the scientific basis of medicine in this field, I might perhaps
be permitted to believe that the inclusion of this paper in this
series was not entirely unjustified.
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P. G. YOUNG
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The Biology of the Foctal Membranes
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Hormones
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The Pitutary Gland and Reproduc-
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Chemotherapy of Tuberculosis
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orders
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J. D. BOYD

The Importance of Detail 1 the
Clinical Anatomy of the Autosomic
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W. T. J, MORGAN

*The Chemucal Basis of Blood Group
Specificrty 1n Man

©. 3, WILSON
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Thyroid Hormones
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‘Theory and Application of the Nitro-
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