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A BRANCH of physiology which has recently had much attention is fcetal physiology.
In choosing to start with the fcetus, then, it is because it is convenient to do so,
though I cannot deny that I am proud to say that the work formed the subject of
the John Mallet Purser Lecture, Trinity College, Dublin, given last year by my
father.l
The foetuses used for the investigations were lambs or kids of known intrauterine

age. They were removed from the mother by Caesarean section. A very important
point was that after delivery they wvere placed in a bath of warm saline and the cord
was not tied. For this reason the foetus continued to get its oxygen from the
placental circulation and did not breathe. At any desired moment it could be "born"
by tying the cord; breathing ensued after a pause of rather less than a minutc.
At the risk of too much digression, I might mention that the essential stimulus for
foetal respiration was found to be oxygen lack; carbon dioxide accumulation, per
se, was ineffective.

FETAI BLOOD-PRESSURE.

The following data may be taken as typical of the carotid arterial pressure of
foetal sheep of different intrauterine ages, full term in the sheep being about 140
days:

Fcetal age in days - - - 49 101 120 123 137 138 140
Carotid arterial pressure in mm. Hg. 20 34 46 50 72 68 76
During the last six weeks of pregnancy the fretal arterial pressure was doubled.

The arterial pressure at full term, about 75 mm. Hg., is, however, very different
from that of the new-born lamb. After "birth," that is, ligature of the cord, the
pressure rises another 20 mm. Hg. at about the same time as breathing starts, so
the pressure in the new-born lamb is about 100 mm. Hg. It is interesting to observe
that the stage of development of the blood-pressure at birth is more advanced in



the lamb thani in the babv'. Bowman's2 readlings of a baby's systolic pressure on the
first fouLr (lays of its life are 55, 60, 60, 60 mm. Hg. respectivtel.

I HE 1AT1II OF TIIE FCFTAL BI,ooo-STREANI.

The anatoimists have given us the classical picture of the path taken by the feetal
blood-stream. They have dledluced the course of the stream from the colour of the
blood in the main blood-vessels. Red arterial 1lood from the placelnta enters the
right auricle, passes through the foramen ovale, and( is propelle(d by the left ventricle
through the carotidls rouLndl the upper part of the body. Blue v-en1ous bloo(d returning
from the upper part of the body enters the right ventricle, andcl is propelled through
the pulmonary artery andl (luctus arteriosus (lown the thoracic aorta into the trunk
and placenta. These conclusions were tested by my father on the foetal sheep.
At the chlief points at whliclh two tribUtary streams converged to form a main

stream, atlcl at which a main stream (livi(led to form tw.o tributary streamns, the
amounit of oxygen in the bloo(d of both the main stream and its tributaries was
measuredl. By comparing the compositioni of the three streams, the relative rates
of the streams in the tributaries could be (letermined. The results, wXhich I quote
verbatim from the Purser Lecture, were as follow.vs:

"1. The blood which passes through the heart mav be regarded as forminlg two
streams approximately equal in volume.

"2. One of these goes to the 'head,' and is not much inferior in its oxygen
content to the redder blood which reaches the heart; namely, that coming
along the inferior vena cava.

"3. The second, which is not muclh recdder thani the venous blood from the
'head,' goes to the 'body,' which meanis the lower part of the trunk
and placenta.

"4. Of the blood going to the 'body,' about two-thirds goes to the placenta."
Actual measurement, therefore, confirms the deductions drawNn from inspection.
There is a further interesting implication. It will be seen from the conclusions

above that the blood-stream is divided among the chief territories of the feetal
circulation in the following proportions: "head," three-sixths; placenta, two-
sixths; "body," one-sixth. In other words, the head or upper part of the body
receives three times as much blood as the "body." A more exact idea of the
territory supplied by the vessels of the "head" was obtained by ligaturing the
aorta distal to the ductus arteriosus and injecting a dye into the left ventricle.
"As well as the actual head and arms, the whole of the chest-wall was injected,
and, what was very interesting, the coverings of the spinal cord, downi almost to
the lumbar swvelling. Thus all the organs whiclh at this stage of foetal life are
functionally important, except the liver and lowest section of the cord, can receive
reddish blood from the upper circulation."

THE CLOSING OF THE DUCTUs ARTERIOSUS.

The effectiveness of the normal type of respiration which establishes itself at
birth depends upon the rapidity with which the circulation changes from the faetal
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to the normal. This change involves the closing of the (luctus arteriosus. The
patency of the ductus arteriosus was investigated before and after "birth."
Whereas it was wide open before tying the cord, it was founid to be tightly close(d
a short time after. The mechainism for closing the ductus rapidly is not yet plain.
It is true, however, that the histology of the ductus is quite different from that of
the neighbouring blood-vessels-its walls are much more muscular.
The patency of the ductus arteriosus before birth implies that the right and left

intraventricular pressure must be much the same, approximately 75 mm. Hg.
This means that the foetal right ventricular pressure is about 50 mm. higher than
that of the adult.

THE CARDIAC OUTPUT IN MAN.

'lhe "cardiac output" inay be defined as the volume of bloo(d ejected from the left
ventricle in one minute. It is an index of the functioni of the heart, which is to supply
blood to the periphery. The ''acetylene" method, introdiuce(d by Grollman,3 has
recently been used for measuring the humain cardiac output in a very wide range of
physiological, pharmacological, and pathological condlitions.
The principle of the method is briefly as follow%-s. The volume of oxygen absorbedl

in the lungs in one minute (a), divided by the volume of oxygen which leaves one
litre of blood in the peripheral circulation (b1), gives the number of litres of blood
transversing the lungs in a minute, that is, the cardiac output. The oxygen intake
(a) is found by one of the methods ordinarily used for B.M.R. determinations. T'he
"arterio-venous oxygen difference" (b) cain be calculated from analyses of a mixture
of air and acetylene which the subject rebreathes from a rubber bag. In practice
the method is valuable, because the subject needs Ino training, ancl the measure-
ments and calculation take only a few minutes. The author states that the methodl
has an error of less than ten per cent.

Further remarks on the cardiac output uncder a variety of conditions may well be
prefaced by saying that for a given individual, under basal conditions, the values
are surprisingly constant. Over a period of nearly tvo years, determinations were
done on a healthy young man about ten minutes after waking up and before getting
out of bed. The average cardiac output was 3.9 + 0.02 litres per minute (maximum
variations). In this man the extreme variations in the cardiac output amounted to
about six per cent.; the variation in his basal pulse, taken at the same time, was
thirteen per cent.

MILD EXERCISE AND MASSAGE.

The effect of exercise on the cardiac output has been the subject of numerous
investigations. The findings, in general, have pointed to the Pact that the cardiac
output is proportional to the oxygen consumption. Grollman's interesting experi-
ments on the cardiac output in mild exercise throw a new light on the subject. The
nature of the exercises and the oxygen consumption and cardiac output findings
are shown in the following table:
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Ex*eriiiietit Oxvgeni Caidiac oututateor Exercise conIsumption ini in litres per
CC. per mitinuite minute

1 Resting - - - - - 246 4.1
2 Flexing and extending right forearm once

per second 286 4.8
3 Alternately flexing and extending both

forearms, each every other second - 315 1.3
4 Flexing right thigh once per second - 430 7.7
5 Alternately flexing both thighs each every

other second - - - - 428 5.(

In experiments 2 and 3 the same number of "forearm ben(is" were done in a
minute. The cardiac output, however, was greatest when all the bends were done
with the same forearm. The oxygen consumption was greater when both forearms
were used. The "leg-bend" exercises show the samie thing, namely, that a given
number of bends in a minute increase the output more if done with one leg than
with two. The oxygen consumption was practically the same whichever way the leg
exercises were done. One sees that in these experiments the cardiac output is more
closely related to the rapidity with which groups of muscles are moved than to the
oxygen consumption. A muscular contraction squeezes the blood towards the
heart; on relaxation reflux is prevented by the valves in the veins. Rapid contraction
increases the efficiency of this muscle "pump."
These results throw some light on the vascular effects of massage and passive

movements. Liljestrand and Stenstrom found the oxygen consumption of one subject
increased from 261 to 322 c.c. during massage of the shoulder muscles, to 285 c.c.
during abdominal massage, and to 379 c.c. during passive movements. Does the
cardiac output follow the increase in oxygen consumption? Pap found that there
was no increase in the circulation in a massaged area, unless it was congested. In
the light of Grollman's experiments on mild exercise, this could be explained by
the reasonable supposition that massage does not return the blood to the heart
nearly as effectively as natural muscular contraction; increased oxygen consump-
tion, per se, is not a reliable index of increased flow. Further work on the cardiac
output before and after massage will be valuable.

BATHS AND HEART-' STRAIN."

It is generally recognized that very hot baths are bad for invalids. It is interesting
to see that the temperature of the bath water has a considerable effect on the cardiac
output. Cokl baths depress the output, but in some people hot baths may increase
it by over three lhundred per cenit., atn iincrease which wouldl put more strain on the
heart than other demands incurred in everyday invalid life such as meals, excite-
ment, an(d mild exercise. Bath temperatures and cardiac outputs are shown in the
following table:
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Fxprrimieli Temperature of batli. ( (irdiac output il
No. ii degrees Cetntigradet litres Per mizinnte
1 32.5 3.20 (before batlh)

6.93 (during batlh)
2 38.0 3.76 (before bath)

12.50 (during bath)
3 38.5 3.60 (before bath)

5.69 (during bath)
4 22.o 3.06 (before bath)

2.81 (during bath)

INSULIN AND CARDIAC OUTPUT.
Several clinicians have called attention to the occurrence of circulatory shock

and even death from lheart failure during insulin hypoglycaemia. Ernstene and
Altschule injected forty to eighty units of insulin into sixteen normal subjects, aged
between 16 and 45; they noted the effect of the injection on the cardiac output. In
all cases the output was increased. The increase varied from three to eightv-six per
cent., with an average of twenty-nine per cent. Grollman draws attention to the
danger of large doses of insulin, likely to produce hypoglyeemia, in cardiac cases.

CARDIAC OUTPUT AND DIGITALIS.
In agreement with Lundsgaard, Grollman finds that the cardiac output in valvular

disease of the heart is diminished when signs of failure are present. The diminution
may be up to fifty per cent., depending on the degree of failure. The "acetylene"
method has been used by Stewart and his co-workers to assess the value oP digitalis
therapy in heart cases. As heart failure leads to a diminution in cardiac output,
which in its turn leads to the manifestation of the signs of heart failure in the other
organs, cardiac output measurements are the most important pharmacological index
of the value of therapeutic agents in heart-disease.
The effect of digitalis (0.8-1.0 gram of digitan) was first tried on normal people.

After four hours there was a decrease in the cardiac output, which was greatest
after twenty-four hours and had disappeared after forty-eight hours. The pulse and
area of the heart by X-ray were also decreased, and one subiect experienced dyspncea
and cardiac pain on slight exertion. In normal subjects, therefore, digitalis puts the
circulation at a disadvantage.

Quite the opposite findings occurred in cases of heart failure. "Thus in one patient
with heart failure of the congestive type, and a clinical diagnosis of generalized
arterio-sclerosis, hypertension, rheumatic heart-disease (mitral insufficiency), and
cardiac hypertrophy, the cardiac output in the basal resting condition was 2.88 litres
per minute, whichi corresponds to an abnormally low cardiac index* as occurs in
heart failure. l'he cardiac area was 198.3 sq. cm. Administration of digitalis (1.0
gram of digitan) resulted in an increase in the cardiac output to 3.54 litres per
minute, a decrease in cardiac area to 180.2 sq. cm., a slowing of the pulse, and

* Cardiac output per square metre of surface area.
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alterationis in the form of the T-wave of the electro-cardiogram. As the effects of
digitalis wore off, the signs of heart failure reappeared, accompanied by a decrease
in the cardiac output in the course of two weeks to 2.62 litres, and( an increase in
the cardiac area to 193.6 sq. cm. \Vhen digitalis was administered a second time,
results similar to those first observed were obtained." It appears from these results
that cligitalis is only of value in heart failure; in the absence of failure it may even
be conitra-ind3icated. I believe it is correct to say that is in accor(Ianice with Clinical
experience .

THE MECHANISM OF DIGITALIS BRADYCARDIA.
T'his has recently been investigated by Heymans,4 the leading authority on tlle

physiology of the carotid sinus.
Dogs whose carotid sinus nerves are cut make a rapid recover) from the opera-

tion. 'I'hey differ from normal animals, as they have chronic tachvcardia and hvper-
tension. The heart-rate in the normal dog is about ninety a minute; after denerva-
tion of the sinuses it is about 250. The normal and the sinus-denervated animals
behave differently after the administration of the digitalis compounds. After an
intravenous injection oP 0.03 milligrams of ouabaine per kilo body-weight, the
heart-rate of a typical normal dog fell from 100 to 64, a reduction of about fortv
per cent. In the denervatecl animals a typical effect of the same (lose of ouabainie
decreased the lheart-rate from 270 to 260, a slowing only amounting to four per
cent. Since denervation of the carotid sinuses almost abolishe(d the (ligitalis brady-
carclia, Heymans seems fully justified in concluding that the bra(dycardlia is clue to
the actioIn of digitalis on the Sinuses. According to his teaching, the heart-rate in
nornmal animals is permanently kept in clheck by a reflex from the sinLus; this reflex
is clue to the pressure of the bloodl UpoI1 sense-organs in the sinus walls. Hevmans'
vicw is that digitalis increases thc sensitivity of the sinus senise-organis, and for
this rcason the normal blood-pressure elicits an exaggerated reflex inhibitioni of the
heart.

TIIE PULSE IN EXERCISE.
I have alread) referred to the relationship between cardiac output and oxygen

consumption in exercise. 'I'his section describes some recent work on physiology of
the heart-rate during activity.

MIuscular worki anld increase in the pulse are always associated with eachi other.
'T'his partnership invites the conclusion that increase in the pulse is necessary for
the proper function of the heart in exercise. Although it is true that car(liac output
may c increase(d from three to as much as thirty litres per minute-is the increase
iin the pulse essenitial? A secon(d question of interest is the cause of the incr-ease in
the pulse; so many factors are know-n to affect the heart-r-ate that the relevant ones
ancl their comparative importance are not obvious. E'xperimlents on these problems
were clone in Heymans' laboratory by, Adli Samaani ;5 I w\Ias fortonatec to he his
colleague in anotlher investigation at University College.
Samaan's schenme was to count the increase in the pulse in normal (logs in

exercise, and then to repeat the observations after cutting one or more of the
nerves which miglht be causing tachycardia.
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The type of exetcisc \was carleL1UllV conItrolledC. Each (log lla(l its ow-n ''standardl
exercise, andl also (did a 'miiaximiiumii enlduranee test.' Both exercises were donie in
a treadmill driven at a conistant speel. lhe ''standard exercise" lasted (louble the
time whicll delapsed before paniting begani. In the "'i'axilmitimil eniduLranlce test" the
dog rani on the trea(dmill until it was tired; the dlurationi of rulnniing was expressed
in multiples of its "stanidard exercise'' time. In every case the lleart-rate was
recordled at rest atn(d just before the endel of the exercise. An electro-cardiographic
metlho(d was use(l. I vpical resuilts are shown- ill the followinlg table

.11axil u II

).estu'mg P'ul.sc (it eijul rease iM entduratnce.sI)ie.S- o)Pf I¢tl"'' Pulse it ustadard piulse durinm, in muttiple.
ex t rcIS C exercise of standard

exercise tim1e
I Normal dog)s - - - 90 231 140 :3
2 \ agotoniv or atropire - - 200 280) 80 I
3 ('ardia( sympathectomy - 70 140 70 8
4 Suprerenal glands deiel-\ate(l - 90 170( 80
.5 Vagotomly or atropille, cardiac

sympathectonly, stiprar-enial
glands dlenervate(l - 1 12 .30 1 1 2

6 \Vagotomy or atropille, supr-a-
i-enial glan-ids deniervated - IHS 210 25 1

In the first place, the experinments show the very strong tonic influence of bothl
the vagus and symiipathetic oni the resting hetart. I'he natural resting rhythm of the
S.A. nodle in the denervated heart (series 5) is about 120 per minute. XVith vagi
cut bLut sympathetic intact (series 2) it is 200. It is the impositioni of very strotg
vagal tone which brings the pulse dlown to 90 in normal resting dogs (series 1).

rhe table also shows that the followings- three factors conltribute to the acceleration
of the pulse in exercise

1. 'l'he vagus nierve. After vagotomy the int-rease i the pulse in exercise Was
re(lUced fronm 14-0 to 80 (series 2).

2. 'lihe symiipatlhetic supply to the heart. After synlpathectomy tlhe in1crease in
the pulse was reducedl to 70 (series 3).

3. 'I'he secretion of adrenaline. After denervation of the suprarenials the increase
in the pulse in exercise w-as reducedl to 80 (series 4).

'1'his is conifirmiie(d by\ the fact that after complete denervation ol' the heart and
suprarenals. exercise pro(luces a negligible increase in the pulse, only teni beats
(series 5). 'l'his slight increase may be explainie(d hy the rise ill temperature of the
bloodl actinig (lirectly on the S.A. node.

'I'he most importallt factor in the increase in the pulse in exercise is thle removal
of thie vagal tonie, wxhich alloxx-s the sympathetic tonle full play. 1[he inicrease in
sympathetic tonie in exercise is surprisingly slight, as can be sceen in series 6, after
vagotomv atn( denervation of the suprarenals. In thuse animnals the acceleration of
the pulse in exercise could only be dlue to excitationi of the heart by increase(d
sympathetic tone, an(d the acceleration onily amoulilte(l to twventv-five beats per
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minute. Thlle secretion of a(drenialinie also plays a (definite but subsidiary role in
quickening the heart.
The maximum en(lurance test hals a point of remarkable initerest. It will be seen

that the normal dogs could run for three times the (lurationi of their standard
exercise before the onset of fatigue. TIhe clogs with the sympathetic supply to their
hearts cut (series 3) could last out eiglht times the duration of their standard cxercise.
Ihis means that a clog with a cardiac sympathectomy has nearly three times the
endurance of a normal clog. Does this meani that a gold mine is waiting for the
owner of a stucl of sympathectomized racelorses? OIn the other hanid, vagotomy
reduces the maximum endurance: the clogs are "(lone" at the end of the standard
exercise. It is very clifficult to see xxhy sympathectomy anl(d vagotomy should have
these effects. lt (loes inot seem to be due to their influence oni the heart-rate. A. V.
Hill has shown that the limiting factor in the (luratioii of exercise in manl is the
cardliac output, wlhich, in its turn, is limited by the oxygen supply of the heart. As
the sympathetic nerve convey s dilator impulses to the coronarry vessels, one might
suppose that sectioni would prevent full coronary dilatation in exercise, andl so limit
the cardiac output andl maximum endurance. In point of fact, sympathectomy has a
beneficial effect. Further inquiry inlto this paradox will be valuable.

Lastly, the normal tachycarclia of 230 in exercise (loes not seem to be necessary
for the proper execution of the exercise. In the sympathectomnized clogs the pulse
was only 140, yet they had a greater capacity for exercise thani normal clogs.

MET.A\BOLISM OF THE HEART.

T'lhis problem of great physiological interest is beset with practical clitliculties.
Recently much valuable progress has bcen made by A. J. Clark,6 at present external
examiner in pharmacology at Queenl's University. Miuclh is alreacdy known about
the metabolism of skeletal muscle; Clark's xworklihas illuminated certain similarities
and differences in that of cardiac muscle. Owving to the difficulty of experimenting
with mammaliani hearts, Clark's work wxas lonie wvith frog and tortoise hearts.
The salient points of the metabolism of a skeletal muscle cduring contraction are

shown in the following equations:
Phosphageni = phosplhoric acicd + creatine

(energy for contractile process).
Glycogen = lactic acid

(energv for phosphageni resynthesis).
O., + lactic acid = CO2 + H20

(energy for resynthesis of four-fiftlhs lactic acid).
'The energy for a contraction is set free bv the breakdowni of some of a small

store of phosphagen. This is followed almost at once by the breakdown of a little of
thle large store of glvcogeni to lactic acidl. 'T'he formation of lactic acid releases
energy which is used for the immediate resynthesis of the phosphagen. WVIhen
oxygen is available, as it normally is, one-fifth of the lactic acid is oxidized to CO2
and water; the large amounit of energy liberated by this oxidization is used to
resynthesize the remaining four-fifths of lactic acicd to glycogen.
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Under "awerobic" cotnditionls, fatigue sets in sooner, but a great niumber of
contractions can still b.c carried out; the phosphagetn cycle and the breakdown of
glycogen to lactic acici go on as usual, but the lactic aci(d canniot lie resynithesized.

W'heni muscle is poisonied with iodoacetic acid, lactic acidl formation is stopped;
onlv a fewx conttractions are possible, as the small store of phosphagen is soon
broken clown and cannot be restored in the absence of lactic acicl formatioln.

(ine of Clark's imnportaint discoveries is that the eniergy for the contractile process
of heart-miiusele is, like that of skeletal muscle, derived frotmi the breakdown of
phosphagen. A. minor point of difference between the two types of muscle is that
when skeletal muscle is active a little of the phosphoric acid and creatine escape
inlto the blood; utnder similar conditiolls n1o phosphoric acid escapes from the
heart. As regards plhosphagetn, tlhen, the maini thing is that in both types of muscle
it suLpplies the energy for the contractioni itself.

Utinder- antrobic conditions the frog's heart maV go on- beatinig for malny hours.
Thlere is a loss of glycogen from the muscle, ancl lactic aci(d is form-led. (ilucose
adIde(I to the perfusion fluid is taken up by the lheairt anld used lor lactic acid
formnatiotn. If iodoacetic acid is added to the perfusion tlluid (anwrobic) the lheart
stops in a fewv beats, because lactic acid canlnot be formied, an1(d so phiosphagein
cannot be resy,nthesizecl. One may go as far as to say that undler anwrobic coniditionls
the metabolismn of heart and skeletal muscle is imuch the same. Both derive tht
energy for phosphagen resynthesis from one and(l the sailme reactioll-tlle br-eakdown
of glycogen to lactic acid.

"'he 'werobic, " anid helnce the niormiial, miietabolismii of hicart and skeletal Ilmuscle
differ. lodoacetic acid stops skeletal, but not cardiac m11uscular conitraction.
'rhis substanice, as previously mentioned, prevents the formnation of lactic acid
from glyNcogeni. 'I'he implication is that und(ler werobic coinlditions the heart is not
(lepenlenit oni the breakldo-wn of its glycogen for the provisioni of energy for
phosphagen resynthesis: thle elnergy can be drawn froimi aniotlher source, ncot avail-
able in skeletal muscle. It is niaturally very important to know it glycogen meta-
bolism plays any significant part in the normal heart. According to Clark, on-ly
about forty per cenit. of the oxygell tised by the zerobie heart may be regarded as
takinig part in the oxidization of carbohydrate. Thirty-six per cent. of the oxygen
consumptioni provi'des encergy b)y comiibusting proteini; the remnlainider combusts some
uinkniowni material, which, howvever, is niot fat. Fturther inl)ortan t dlevelopments
may 1)e expecte(d in this field.
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The Pharmacology of the Digitalis Drugs
By E. B. C. MAYPS, M.D.

Professor of Pharmacology, Queen's University, Belfast

A SUMNIARY of the actions of these drugs involves a survey of well-establishe(d
conclusions and a critical examination of contrary opinions. Although experiments
which appear to give opposite results are ofteniln fact not comparable because
of differences in technique, contradictions sometimes occur when such differences
are not apparent; and, in that case, reference to individual papers is hardily possible
without reference to all. Completeness of outline is thus prevented by the futility of
trying, wvith limited space, to give a fair presentation of evidence in controversial
matters.

SOURCES AND NATURE.

Many plants of different natural orders conitain poisonous principles with a
similar characteristic action on the heart, anid some of them have been tised by
uncivilized races as arrow-poisons, or for trial by ordeal. rhe active substances in
such plants are nearly all chemically related glucosides, several of which are often
foun(d in the same plant. These drugs form the dligitalis group, thoughl only) a few,
of them ha-ve v,et obtained a firm foothold in medicinie. A niumber of animal products
also have a digitalis-like effect, but are niot of thlerapeutic importance; while
calcium and(I barium have actions on the heart whlich resemble in some respects the
actionI of dligitalis.

Great difficulty has been experiencedl in separating andcl purifying the various
glucosicles, but some have nov- been isolated and others at least identified as
(lefinite substanices. TIhe chief glucosides of ther-apeutic interest are incltlded in the
followilng list:-

Digitalis pit rpu rea. I)igitalis kslanat(a Strop/ia nt/l its Sqinill
Digitoxin Digoxin k-Strophanithin Scillaren A
Gitalinl (from Digilanid A g-Strophanthilln Scillaren B
Gitoxin Digilanid B
Digitalini (fromii the seeds) Digilanidl C

Gitoxin

[Ihe actions of these suLbstances resemllble eachl othei- closely. TIheyldiffer- in
Luanatitatixe and(l time relationis, but 1not in essenitial clharacter. I'he glucosides

are extremiiely poisonlous. Thleir ullusual toxicity' would be muclh mlore apparenit if
they could reach the heart xvithout loss. Digitoxini appears to be the most active
of the I). purpurea group (Nativelle's (ligitalin is probably digitoxin), and the
lainata glucosicles are perhaps rather mlore powerful. Tlhe glucosi(les of squill
(especially scillaren B) are more powerful than those of cligitalis, and the
strophanthus group have, in general, about the same activity as those of squill.
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FACTORS W"HICH INFLUENCE THE ACTION.

The lethal dose of these glucosides is much greater wvhen given orally than when
given by intravenous injection. Part of the drug is destroyed in the alimentary
canal-probably more in the stomach than in the intestine-and part may be fixed
by the liver, although this is somewhat doubtful. But loss of activity is due chiefly
to slowniess of absorption, tvpical of the group, which is in striking contrast to the
rapid absorptionl of alkaloi(ds. Strophantlin is absorbed even more slowly than
digitoxini, and this explains the uncertainty of its action when preparations con-
taining it are taken by mouth.

Pardee8 found that when digitalis tincture w%as given in a dose of one minim per pound
body-weight, the earliest electr-o-cardiograplhic sign of ani action appeared in twvo to four
hours. The miiaximum effect was reached in six to seveni hours, and seemed to be maintained
fo- twxenty-four hours.

WIhen the glucosides are injecte(l they disappear quickly from the blood, not
because they are destroyed, but probably because they are taken up by the tissues.
lThe quantitative distribution in various tissues has not been finally established.
'Fhe heart seems to have the greatest retaining power, the abdominal organs less,
and-the lungs nione. The skeletal muscles are much inferior in this respect to the
abdominial organs, but low specific fixation is more than compensated by their
preponderance in the body. Weesell thinks that the glucosides may pass but once
through the coroniary circulation, because the blood may be cleared of them before
it can return, and may contain, therefore, only freshly absorbed glucoside. This is
not true when toxic amounts are given, and probably not even for therapeutic
dosage, but it may be near enough the truth to indicate how small a proportion of
the total dose has a chance of affecting the heart. And, in any case, only about ten
per cent. of the whole circulation goes through the coronary arteries, so that much
of the drug can be fixedl by the tissues without reaching the heart-muscle at all.

rhe glucosides are slowxly destroyed in the body, though there seems to be Ino
direct evidence that any organ is specially concerned with their destruction. Traces
are excreted by the intestitne and kidneys, but excretion plays a subordinate part
in their removal. A relatively large amount may reach the intestine in the bile, but,
if so, the greater part of this is reabsorbed.

The duration of the effect of a single dose, anid the possibility of accumulation
when (loses are repeated, will depend on the balance between rate of removal from
the body and rate of absorption, and, in particular, on the tenacity with which the
drug is retained by the heart-muscle. The digitalis glucosides accumulate more
than those of strophanthus or squill, and the lanata glucosides do not seem very
different inl this respect from digitoxin. But evidence favouring accumulation is
derived chiefly from determinationis of the percentage of the lethal dose still needed
to cause the death of animals which lhave already, some days previously, been given
a known percentage of the lethal dose; and recent observations suggest that this
may be evidence of accumulation of injury and not of the glucosides. Thus, three
days after a toxic (lose, areas of necrosis may appear in the heart-muscle, due,
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perhaps, to a disturbance of the coronar) circulation. The strength of the heart
may be increased on the first or second day after digitalis has been given, but later
thete mav be observed a progressive decline in the functional condition, which
corresponds to the onset of morphological changes.1, 2, 12 In therapeutics, how-
ever, accumulation of effect is more likel) to depend on accumulation of the drug,
anid deductions fronm the pathological results of toxic dosage must be made with
caution.

Clinical experience has shown that the heart is more sensitive to digitalis in
disease than in health. Even when compensation has been established, increased
sensitivity remains. And this is confirmed by animal experiments in which cardiac
insufficiency has been produced.

No drug removes completely the effects of digitalis, though a few are partial
antagonists (quinine, quinidine, etc.). Sympathomimetic drugs may increase the
tendency to fibrillationi. Stewart andl Rogoff9 found that irregularities caused by
strophanthin disappeared when the outflow of suprarenal secretion was prevented,
and appeared again when adrenialine enteredl the circulationi.

There is no clear experimenital evidence that digitalis protects the heart against
either ansesthetics or bacterial toxinls.

ACTION.

Rate.-The reduction of heart-rate with moderate doses of digitalis is prevented
in mammals by section of the vagi, or by atropinie. Action through the vagus has
been attributed by Cushny3 to direct stimulationi of the vagal centre; by StraublO
to an i;ncrease in the sensitivity of the heart to unaltered vagal impulses; by Hering,5
Heymans,6 and their co-workers tc reflex vagal stimulation initiated in the carotid
sinus bv a rise of blood-pressure. The reflex theory is well supported by experi-
mental work; and although in manl a rise of blood-pressure is not observed withi
therapeutic dosage, it may in fact be abolished by the reflex which it causes. Onl)
a small stimulus is needed, for the slowing of the pacemaker is niot great, and the
heart may be more sensitive to vagal stimuli, as Straub believes. TIhe treatment of
auricular fibrillationi with digitalis results in a greater decrease of pulse-rate, wlhich
has, however, a different origin.

Tone and Contractility.-Moderate doses of the glucosides cause apparently an
increase of tone and strength of contraction but, in health, no increase in the
output of blood from the heart. The size of the heart-shadow is thus reduced and
the displacement of the cardiac border more evident, while a fall in the circulation-
rate often occurs. In cardiac disease the heart-shadow showsNs similar changes tinder
dligitalis, but these are more definiite because dlilatationi is relieved. Either an
increase or a decrease in circulation-rate may be observed, the result depending,
perhaps, on the degree of cardliac failure that existedl. TMore powerful contr-actions
need not augment the output of blood, because, if the tone is greater, diastolic
filling may be less complete; whlile extracardiac factors influence the return of
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bloo(d to tlle heart, and thus thle amiount that contraction can expel. Acnd of som11e
importance, also, is the observation that both in health and(i in cardiac disease,
cligitalis can lessen the actual quanitity of circulating blood, probably by increasing
storage in various reservoirs.

WodllhiiI13 (lescrilbes two types of (lecomp-ensation. In otn ty)p (associlatd with hypel-
lollLIS, aortic il suffici ocY, etc.) thi t.mnount of blood it t1. c-irculation is inicreased, and tef
effect of digitalis is beneticial. In tief other, usually cyanotic, type (associated with pulmonary
or tnitral stenosis and othet- conditions) the circulating 1b)l1d is reduced, and digitalis has -an
Unfavourable effect.

Ihe powerful contractionis, hiowxever, citable the lheart to eimpty itself imiore- corin-
pletelv, so that, without chaniges in rate, venous flow, anid arterial resistance, the
siame aill)ounlt of blood may be expelled front a smaller- cardiac volume.

Conitraction is iitore rapid an(i the emptyig timiie is slhol-ter- when tlherapeutic
(loses ol (ligitalis have been given. TIhe miaximumi intraventricular pressure is
probably higher.

Ih1e incl-rase iln toite anitt inl Pow\er of conltractioil is tlle resclit of a (lirect actioit
of the glticosides on the miuiscle of thle heart, anid is not prevttltedl by atropinie or by
\agal section. A\ecordino- to (IustlN-,4 the normal hleart often relaxes more coni-
pletelV unlder digitalis, but this is due to stimnulation oft' the vagus antI is not obser-ved
after atropine. Since the heart Would thus conitaini mlore blood, the output per beat
would be greater, even if the power of conitractioni Were uliialtere(d;c;aon01luLsionl
apparently not in harmiony with more recenit observations of the eilects ol tlhera-
peutic dosage in nornmal mani. In any case, there seemlis to be general agreement
that when the heart is dlilated, the direct actioni of digitalis reniders diiastole 1e ss
complete and so reduces the dilatation.

Conduiction .-Conduction of impulses from the auricle to the ventricle is depressed
b) stimulation of the vagus. In mammals, if the heart is normal, digitalis acts oni
conduction through the vagus, and its effect is therefore removed by atropine, while
very large amounts of the drug are needled for a (lirect actioln on the conductinig
fibres. In (lisease of the heart, howvever, andl in certain experimental conditions, the
glucosicles appear to act directly on conductioni, and atropinie (loes niot prevent the
effect of therapeutic doses.

No othier action of digitalis ha<ls so great initportance in tr-eatinent. Whert auricular fibr-il-
lattion occurs, very nuntierous andl ir-r-egular- impuls-s are generated in the auricle, and thesf
cause frequent and irregular contractions of the ventricle. The filling time between the con-

tractions is too short, and partial failure of the circulationl results. If the conducting
mechanism is depresse(d by digitalis, manv auricular impulses never reach the ventricle, and
;I slower aInd niore regular ventricular rhvthm is established; while fibrillation of the- auricl
conltinues hut does not involve cirCJla,torv failure.

In auricular flutter- a similar l)artial block may be produced bY digitalis, and tlte pulse
become less fretluent swltile the auricular rate is maintained. But often, under digitalis, the
flutter passes into fibrillation, and if treatmetit is then stopped the auricle may resumee it.-
normial rhythm.
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Irregida rities c(ausetd byx' djigig(llis .-SinLuS irregularities sometimiies occur an(l
affect the whole cardiac rhythm. They are dute to an actioni through the vagus, an(d
are removed by atropine.

I[he tendency to sponltaneous contractioni is increased, and extrasv-stolas inay
originate in any part of the cardiac muscle-more commonlv, howvever, ill the
ventricle than in the auricle. One of the most requelnt irr-egularitics is bigeminzal
rlhythm, in xvhich each1 normal beat seems to arouse an antogenous beat, so that
extrasvstoles alterniate wvith normal contractionis. Very rarely auriCtIlar fibrillation
lias appeared in patienlts xwho hiadl previously a regiular rhytllm.

lPulsus alternans is also a rare OCCUrr[lWenc in treatimlen't \with (ligital is. Ill anlimilxal
experimenits a similar coniditioni is observed occasionally as ani anitececlenit to partial
block, but its significanlce is uncertain.

Depression of con(luctivity in the A-\ buIn(dle, thOU>L 1 valuable in auricula r

fibrillation, nlav be objectionable in otlher (lisor(lers. IPartial block is ofteni at first
of inhibitorxy origin, an(l (an be relieved by atropine; but with higlher (losage of
(ligit-alis a (lirect action onl the conduclCting fibres may supervene.

Eljec nit i/ic/Me rn-ca ri/i u un-I here is apparltntlv Io fi X((l I elatinn bet\xxCenl
dlosage and electcro-eardliographic changes; great (quan1titative (did erences arc
observed, not onlx' w\itll (lilter-ent glucosides, but also in (liferenit inlividudals,
althoughl (JUalitatixvlv the efects are similar. \Whether these changes are the expres-
sionl olf a toxic or- at t herapeutic actioin SeCeIs (lodloutftl. Inl someliiCCal i1'eVstig a-
tions the P'-R interxal has beenl longer and the I-xaaefiattened or inxeilted, xxhile
(ithlcr observxations have revealed pal-tial A-V block b)tit 1)0 typical chlangc in thle
'-\\xax\e. And in tlchnorimlal humanIl heart tihe T-xwave miax sho0xV I(I chlaracteristic
chan)c', exen\xxith toxic (losage. '[ihe importance of xvag'aI action cannota e denied,
hlioig-lh Lag-en and Sanips1on'7 haVe foun0ld that thc electro-cardiog-rami of the chick
cimbrxo heart is afleeted innmUclh the sameic xav by (litifalis, xxhether teste(I before
or after the ingrowxth of' nerve-fibres.

Effects a f toxic- LInsao' i)i t1/ic nainmia/iti licart.i-ai-x restLlts of toXic (doses
correspoi)(l to the thlerapetutic elYects in mani. 'Ihe rate is redutced Unless inhibitorx
impulsies arc prex'ented fromii reachlniLn the heart ; wxxhile the contractions are stronge1r,
xxhthler the 'agi are CUt or in)tact. SoIllmtimes, at a later stag-e, inhiibitorx sloxill"
becollmes extremlle, s) thalt, cx en it eachpoC xe1rflt1(1, 11 e expels 11)i'ebl0c ood, he11(
total oItpIt iS 1)0t main uta in ld C(od(1ctiotn)beginis to fail and hea rt-blocnk appears,
at fi i'st partial, tilhen coiliplete, xxitlt separa1Cte autincuienlai and 'en t ritilat' rhy thills.
Ihe spontaneitx of the cardiiac irinnscle is g-rcatlx' cxa-gerated, ai(l inhlibitorx control
is lost. tExtrasvstoles mav arise from any poinit in the heart, and the beats heconme
Imore amid more frequent andl irregular, tiitil the ventricle fibrillates ald blood is nO
loniger expelled.

V7on1itin,.-Vomiting is a clinical sigin of overdosage wvith (ligitalis. Its ocinir-
'ence is earlier- xith intraveniouLs tlhan xvith oral adminlistrationi, and t his has l4d to
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the belief that it is induced by a central action. But, in contrast to apomorphine,
the glucosides have no emetic effect when applied directly to the vomiting centre.
These observations suggest that the stimulus is initiated at some peripheral point
outside the stomach; and an action on the heart cannot be excluded as a possible
cause of the reflex.

Ditresis.-In animal experimenits often nio dliuresis is observed; but when water
has been given previously, the glucosides may hasten its excretion and augment the
output of chloride. Even when diuresis occurs, the renal blood-flow is seldom
increased, though the oxygen consumption of the kidneys is greater.

Diuresis in cardiac oe(lema is attributed b) Cushny4 to the action on the heart.
Because the circulation in all parts of the bodv is improved, fluicl leaves the tissues
to enter the capillaries, and the kidneys responid as usual to dilution of the blood.
Cushny's view does not seem inconsistent with a decrease in the circulation-rate
sometimes observed in recent experiments. For the essential result of successful
treatment with digitalis is improvement in the circulation, however this mav be
revealed; and the advantage may well be derived from a fall in venous and capillary
pressure, so that fluid can be drawvn more readilv f'rom the tissues bv the osmotic
tension of the plasma colloids.

Against the cardiac origin of diuresis is clinical experience of differences in the
diuretic effects of various glucosides, without corresponding differenices in their
effects on the heart. But, while other actionis may be admitted as possible subsidiary
factors, the relief of cardiac cedema must depend ultimately on the degree to which
a normal circulation cani be approached, atnd therefore on the success with whicl
the Punction of the hea-rt can he reCstored.
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V Examination of the Heart in Childhood
By ROBERT MARSHALL, M.D., F.R.C.P.I.

Royal Victoria Hospital and Ulster Hospital for Children and Women, Belfast

AT first glanice it seems to be quite obvious that the diagnosis of heart-disease in
the child is much more simple than in! the adult, but this is not always true; it is
certainlv much more important, for the presence of a cardliac lesioni in youth is of
greater significance than in the old. The problem must be approached in three ways
first, by consideration of the patient's history; secondly, by inquiry into his
svmptoms; and thirdly, by comparison of the patient with the standlards which
our knowledge and experience have evolved as constituting the normal.

HISTORY.
During the first few years of life the child is exposed to maniy and varied forms

of infection: against some of these he can mobilize racial or familial immunity;
against others he must apparently fight his own battle. It is remarkable how few
of these infections have anv obvious effect on the heart-even syphilis only rarely
in proportion to its effects on adult hearts. If, therefore, one can exclude rheuma-
tism, one has gone a long way, but, to use an Americanism, juvenile rheumatism
has a "sneaking" onset, and carditis mav be its only demonstrable manifestation.
I'he other infections wvith an affinit! for the heart are scarlet fever and diphtheria.
Congenital malformationi, too, presents itself in many andl diverse forms; those
which are not associated wNith (-Xyanosis are obv7iously the more difficult.

syMPTOmr .
Children are more honiest antd more courageous than adlults, and will state their

symptoms without either additions or reservations, but they are prone to forget
unpleasant things, and the memory of such svmptoms as pain an(d breathlessness,
once relieved, is blunteed until they recur. Again, the onset of car(liac incapacity is
insidious, and, in child(reni, its main incidence occurs at an age when the child has
scarcely formed for himtiself any standlard of normiial fitness, and therefore does not
realize how far he has fallen below normal stanidardls.

Akdults with cardiac disease may be groupe(d broadly into those x-hose principal
symptom is breathlesstness and those xu'hose complaint is pain, and the task of the
physician may be clescribedl as an attempt to assess the degree andl significance of
these two disabilities. In tlle child( as in the adult, BREATHLESSNESS is the cardinal
symptom of congestiv e heart failure. rhe casuLal queCStiOn, '.\.re y'ou short ol
breath?" may be nwt by a perfectly honest (lenial; btut xwhen one asks a small boy
who plays football in the street whether lie is a forward or a back, and lie replies
that he is the "goalie,'' one will elicit a suL-prise(l negative to one's supplelmlelitary
quiestion, "Have yotu as much puff as some of the other lads?" Tohis is because he
has instinctivelv compromised between his lon-giiig to do as the others (lo, and his
owni limitecd capacity for exertioni. (There are, however, miany exceptions to the
general rtle that a child will a\-oid exercise which will (ho himn harm.) T cechild
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who has had cardiac dyspnea for years often seems to ha,e forgotten what it is like
to breathe without effort, and, propped up on pillows, with orthopneic cheerfulness
vill tell you that he's "fine, thaniks." Similarly, a child sel(lomiis complains spon-
taneouslV Of PALPITATION, and manl children seem to be unaware of evell very
rapidl and(l forcible cardiac actioIn. It is mIluChI Imlore coiiioiloin for the mother- to tell
you that "his wee hear-t was just flying, (loctor." Ihe commoni causes of tachv-
car(lia in child(olidoo are elmotional disturbanicc, toxweniia, and(i carditis. Tlhc part
played b) the first-niame(d is best assessedl b) countinig the sleepilng pulse-rate
when this is below ninety per minilutc it is said to afford evi(lence that a rheumatic
toXeinia has subsided. Toxic goitre an(l triue paroxysmal tachycardia are exceed-
ingly rare before puberty.

PR,CORDIAI. PA.IN, Oll the other hand, is a frequenit syniptomi in rheumilatic carditis:
its presence sihould alwxays imake onie suspect pericarditis ee ii if a rub cannot be
heard; one shioul(d remeniber first how muchi more frequently pericardlitis is founid
post-mortem thani by the bedside (Kerleyl has saidl that pericardial effusion is
more often missed than any% other lesion); anid, secondly, that pericarditis, especi-
ally with effusioni, may be painless. In spite of this it is probable that gastric and(]
intestinial distenisioni max gixve rise to pain which is attributed to the heart.
COUGH is a comimioni symptom, especiallv in later childhood, for the samiie causes

as in adults, and with this additional cause, that rheumilatism, or its associated
toInsillitis, is aln imilportanlt causte of traclheo-broichiatl adenitis. H.EiEOPTYSIS iS not,

in my experience, a conmoni occurrenice in juveniile heart-disease; this is partly
becauise mitral steniosis is rare before the age of tenl years; but even in establishiecd
mitral stenlosis in childreni it is less commiioni thani in adults.

FAINTING ATTACKS are seldom cause(d by heart-disease: the commoni form is the
vaso vagal attack, in which splanchnic (lilatation is associated with vagal over-

actioni and(l slowing of the heart-bcat. Pain anid enmotional distress are the common
determininlg causes. To these I Would add prolonged standing: this used to be a
commnon cause of fainting amnonig studlenits in wardIs. Perhaps the rising generation
are of sterne- stuff, or theil- teachers less long-wxinded, for it seems to be less
common that it was. XVIhen organic heart-disease is associated with fainting attacks
in childhood, the aortic valve is commonlv incompetent. The syncopal attacks of
heart-block (Stokes-Adams syndrome) are more common in adults. In children the
possibilitv of epilepsy must always be borne in mind.
OEDEMA OF THIE EXTREMITIES occuts less readilv in the congestive heart failure

of childlren than of adults, and ASCITES relatively more commonly. I suggest that
this is because a child's limbs are more restless than an adult's, and thus the
pumiipinig action of muscular contraction on veins and lymphatics is more efficient.
Therefore cecdenma of the extremities, when it occurs in children, is a more serious
sign than in adlults, and is more frequently part of a generalized anasarca.
Other sign1s of congestive heart failure are DISTENSION OF THE VEINS OF THE NECK

AND ENLARGEMENT OF THE LIVER. rhe former is inore easily determined thani the
latter: the pillows on the examination couch should be kept at a level which has
been found not to cause filling of the veins in normal subjects; when the patient's
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neck muscles are relaxed and his jugular veins are observed to be distended, this
distension is due either to congestive heart failure or to obstruction of the great
veins. "l'he liver, however, is an organ which varies greatly in size within the
limits of health, so that it is impossible to define precisely the differences in its
position at differenit periods of life" (Symington3). WVIhen one suspects that the
liver is enlarged, subjective soreness and tenderness on pressure are confirmatory
evidence of hepatic conigestion.
The child with rheumuatic heart-clisease has been describled by F. John Poynton2

as the most alert an(d engaging of all our patients. Lassitude and Patigue are the
earliest symptoms of cardiac disability in children. These two statements appear
contradictory, anid yet I believe that botlh are true. It is (luring the toxic stage that
the child seems unwilling to leave the fireside ancd loses interest in the things lie
loved. Even before the ''smoulderinig fire" of rheumilatism (lies down his interest
in life is reawakened if lie is placed at bodily rest in pleasant surroundings.

COMPARISON \WI'TH NORMAL S'T'ANDARDS.
1. PU'L,SE-RATE.-Edith AI. Lincoln4 has shown that there are slight differences

in the puilse-rates of boys as compared wvith girls, atid also in childreni lying as
compare(l with standiiig. For genieral purposes it may be taken that the normal
pulse-rate at rest is 100 per minute at three vears, 90 at eight, and 80 at twelve years.
'T'liese figures are, of course, very easily affected bx imianv factors: a child whose
pulse-rate is rapid at every out-patienit visit may quickly settle down to a nornal
pulse-rate after a few\ days as an in-patienit. h'l'e nature of a BRADY'CARDIA is best
determiiiedl by the electro-cardlograph. An abnormally slow pulse ill infanicy or

chil(dhoodl is in rare cases dlue to conigen-ital heart-block, which may be associated
with patenit iiiter-venitricular septum. '['here is possiblyN a history of sy-neopal
attacks. lt should be iiotedl that ill conigeniital heart-block the ventricular rate is
higher than in acquired (lissociatioli of auricle froni ventricle; Joseph Lewisl1)
found the average rate forty-three per- miinite. Physiological bradycardia, with
tiormal relatioiiship of auricles and(l ventricles, rarely lowers the pulse-rate belox
sixty per minutLte. Over-dosage with (ligitalis mtIst always be remembered as at
cause of slow heart-rate aiid of coupledl beats. PAROXYSMAIL TACHYCARDIA may be
clue to a series of extrasystoles uninterrtIpte(d by anll nornlial beats, or to periodls
of auricular flutter or auricular fibrillation. 'I'hie exact nature of thie increased rate
can be determiined in the majority of cases oiilv by electro-car(liography, but in the
last-named the pulse is irregular andi the pulse-rate rarely rises above 150 per
niinute. \Wilkinson5 makes the interesting poinlt that wvheii the sequence of extra-
s',stoles arises in the auricle or in the auriculo-veiitricular node, the patient may
suffer only slight inconvenience, wvhile, oii the other hand, ventricular extra-
systolic tachiycardia may be the cause of extreiiie (hiscomfort, aiid occasionally may
lead to syncopal attacks because of the ineffectual cardliac output and inadequate
cerebral blood-supply.

2. BLOOD-PRESSURE.-A similar guide to the average range in the blood-pressure
of children may be expressedl as follows :-90/65 at three years, 100/70 at eight
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years, 105/75 at twelve years. K. D. Wilkinson5 says that a systolic pressure of
100 below the age of ten years may be regarded as pathological. Hypertension in
a child is almost always associated with renal disease. "Essential" hypertension
is very rare in childhood, although cases have been recorded by Craig,6 Keith and
Kernohan,7 and others.

3. HEART-SIZE.-The determination of the size of the heart in a child is more
difficult than, for example, in an adult male, for various reasons. First, percussion
is eveni less reliable: this method has long been moribund and has recently been
given its colip-de-grdce by John Parkinson,8 who describes it as "a crude expedient
in certain cases"; such cases, I take it, include gross enlargements and, in parti-
cular, pericarditic effusions wvhere it may be of value in determining the right
border of the dull area. Secondly, the standards of normal are more difficult to
assess: Symington,9 in ''The Anatomy of the Child, " wrote as follows : "Clinicians
are divided as to the intercostal space inl which the apex-beat is felt in children.
Some hold that it is generally found in the fourth intercostal space, and they there-
fore assert that the lheart lies higher in children than in adults; while others
believe it to be as a rulc inr the fifth space. S. Gee found the heart lying high andl
the impulse in the fourth interspace in childreni under eleven years. Gierke examine(d
fifty childreni ,xhose ages -aried from eight days to thirteen years, anid found the
apex-beat in the fifth intercostal space in thirty-eight of these, in the sixth in six
of them, in the fourtlh in two, while in three it was behindcl the foturth ribs, and in
one behincl the sixth. . . . I have nmade a large number of frozen sectiolns of the
thorax in children of various ages, and(i I have failecl to find(i any pectuliarities in the
lheight of the heart atnd great -essels in relationi to the anterior chest-x-xall in thenm
as comparedi with a(Itilts. It is kno%xvn that the heart varies somexvh-at in position in
different indlividluals, btut in only one of my cases w%as the apex of the heart in the
fourth ilnterspace, while in several it reached the lower border of the sixth costal
cartilage. . . . l hceart appears to be relatively larger at birtlh thian in the adult.
Vierordt calculatedl that the hleart was 0.89 per cent. of the wNhole body-weight in
the new-born child, while in the adult it was only 0.52 per cent. In contrast with this
it will be remembered that one of the characteristic features of the infantile thorax
is its narrowness from side to side. Since the vertical extent of the heart in relation
to the anterior chest-wall is practically similar in infants and adults, it will
naturally follow that the transverse diameter of the heart as compared with the
chest is relatively greater in the former than in the latter. This is very evident' if a
horizontal section of the thorax in an infant, at about the level of the fourth costal
cartilages, be compared with at the same level in ani adult. This greater breadth
of the heart, as compared with that of the chest in an infant, naturally causes an
extension outwards of the position of the apex-beat in relation to the nipple. Thus,
in the adult, the apex-beat is normally about an inch internal to the mamillary
line, while in children it is often directly belowv or even external to this line."
Symington goes on to say that "clinicians appear to be tolerably well agreed on
this subject." And yet I think that the point is too frequently overlooked and a
diagnosis of dilated heart made too glibly; and the position of the apex-beat is not
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by itself sufficient evidence of cardiac size. The heart is not a fixed organ, but an
anchored pump, and its position is altered by various factors. Tlhe advent of X-rays
has provided the best method of the estimation of cardiac size; as Parkinson8
points out: "No organ is so well placed for X-ray inspection as the heart; it is
surrounded by translucent lung, and by rotation of the patient can be viewed from
every angle." This is particularly true in the case of the child, whose chest is
smaller and more translucent, and whose heart is more easily studied through the
fluorescent screeni. To offset these advantages, certain difficulties present them-
selves. As Symington so clearly demonstrated, the relation of the height of the
heart to the anterior chest-wall is the same as in the adult, but the diaphragm
rises higher, and this contributes to the rounded appearance of the child's heart.
The size of the heart from birth to six years has been the subject of a formidable

study by Bassochi,10 who sought to establish an index by which, from the three
cardiac dimensions observed radiologically in the living subject, the weight and
volume of the myocardial mass could be calculated. He found that during this
age-period the maximal measurements were in male children. He quotes Vannucci,
who found that from birth to ten years the heart was larger in males, from ten to
thirteen years larger in females, and above thirteen again larger in males. These
figures show but slight discrepancy from those of E. M. Lincoln and R. Spillman,l1
who Prom studies of 246 normal children found that girls had smaller hearts than
boys from two to seven years, and hearts the same size from seven to eleven years,
while from twelve to thirteen the girls' hearts were still larger. They also found a
closer correlation between lheart-size and height thani between heart-size and age.
Hodges, Adams, and Gordonl2 have reduced the height, weight, and heart-size
relationship to mathematical formulw, and state that the heart area in square
centimetres as shown in the '"frontal plane silhouette" by X-ray, may be predicted
in normal adults by the formula

F = 0.87H + 0.34\V-63.8
and in normal children by-

F = 0.180H + 1.0415W+ 13.7
(F = area in sq. cm.; H = height in cm. ; Xv = weight in kilog.)

But M. G. Josephil3 found this table accurate within ten per cent. in only fifty-three
per cent. of children, and considers that there is closer correlation between cardiac
surface-area and bodly surface-area, than between cardiac surface-area and height
or weight. So those of us who are not very good at sums may enjoy a temporary
respite, as the next formula is likely to be more complicated.

Hirch and Shapiro divided normal adult hearts into four groups: the short, broad
heart of hypersthenic habitus, the long, thin heart of asthenic habitus, the true
drop heart of hyposthenic habitus, and the common type of sthenic habitus. E. M.
Lincoln and Spillmanll found that children's hearts correspond closely witlh these
types, the majority (166 of 246) falling into the common or "sthenic" tvpe. They
found, however, that prominence of the right border was not unusual, and that in
twenty per cent. the outline of the pulmonary artery was accentuated, and in 1.3
per cent. markedly accentuated, without any evidence of pathological significance.
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3.6 per cent. of the series had small hearts, and eleven cases of the 246 showed
"growtlh" hypertrophy; this is enlargement without evidence of diseases which,
they say, may be detected "in r6ntgenograms in children as young as five years of
age, but the clinical picture of increased percussion to the left, displacement of the
point of maximum impulse outside the mamillary line, and heaving apical impulse
was not apparent in any child before nine years of age." None of these children
showed electro-cardiographic evidence of left ventricular preponderance, and "no
other definiite (liagnostic features save possibly the fact that the R-wave was notched
or split a little more frequently in these childlren than in the rest of the group." I
think that most of us will recollect havinig encountcrerd such cases, and having been
puzzled by thenm. Of equal interest is another group, recently described by
Parkinson,8 in which the hypertrophy is apparent rather than real; these are the
cases with slight scoliosis giving rise to a sufficient (legree of displacement to make
the heart appear to be enlarged to the left on screening-"on rotating such a
patient a t;ew degrees to the right, the heart appears normally placed andl not at all
enlarged. In other words, this positional correctioni removes an illusion of disease."

'I'hese conisiderations serve to show, Iirst, that experienice is required in the assess-
ment of the factors which are necessarilv variable-age, sex, height, wX,eight, slhape
of chest, and height of diaphragm; secondlh, that screening of the patient is, in
many, respects, more valuable than a sinigle ra(liogramii, since one can examinie the
heart from various angles; and, thirdly, that radliograms are invaluable nlot only
because one can study the filmns in greater detail, but because they affor(d a per-
manenit atnd comparable record. It is, tlerefore, essential that a technique should
be used which is as accurately standardized as possible, the mlost important poilnts
being the distance of the patient from the ravs, the accurate focussing of the rays
in mi(linle and at a stand(ard level, andl the exposure time.

In the case of the cllild whose heart is knownl to be diseased, accurate deter-
miniationi of the size of the heart is important: first, the degree of hypertrophy may
be less than the auscultatorv findings would lead one to expect; this is more likely
to be the case if the valvular lesion is recenit, for hvpertroplhv of heart muscle, like
that of anly other muscle, takes time to (levelop. Secondly, and this is much more
frequent in my experience, the X-ray screen may' rev%eal a much larger heart than
one had expected; this, therefore, suggests a much longer history than hadi been
elicited; the truth of this is borne out by the tendency of recent observers to dis-
credit actute dilatation as a cause of cardiac enlargement. T1lirdly, oIne Imlust always
remember Sir Thomas Lewis's14 dictum: "The muscle of a greatly enlarge(d heart
is essentially unsouned." Folirthly, the distribution of the enlargement may affor(
most valuable information. In childlreni over ten years the commoniest cause of
enlargement of. the left auricle is mitral stenosis; of the left ventricle the chief
cause of enllargemiient is aortic regurgitation, but mitral regurgitation may also be
a cause, anid the conigeniital lesions, notably co-arctationi of the aorta an(d patent
(luctus arteriosus, must be remembered. Enlargement of the right auricle is most
marke(d in children with congenital patency of the foramen ovale, an(d is to be
expecte(d in late mitral stenosis, but its presence is not to be assumecd in every case
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where the right border of the heart-shadow presents a conv-ex outliine. Enlargement
of the riglht ventricle is found in established mitral diisease commonly in association
with congestive heart failure; chronic emphysema in chillldoo(d is usuall\ the result
of severe asthlmna, and the "right hear-t" syndrome of midclle age is not common.
Many copgenital defects involve the pulmonary orifice, and therefore cause right
v-entricular hypertrophy.

4. HEART SOUNiS.-It is generally accepted that the first cardiac sounld is partly
muscular and partly valvular in origin. To my ear, the first sound of normal
child's heart is lighter in quality, as if the muscular "susurruis" were less deep in
tone than in the adult's. The pump is a smaller one, and is working at higher rate
and against lower resistance. The second sound may be accentuated: wNhen this is
audible over the aortic area it suggests nephritis, for, as has beeni saicl, essential
hy-pertension is rar-e in childhood; accentuation of the pulmonary second sound is
not to be regarded as definite evidence of mitral stenosis, for it may be heard in
normal children. TIrue reduplication or splitting of the sccond sounld into its aortic
anid pulnonary components was described by VaquezI5 as audible over the base of
the heart in mitral stenosis; in early stenosis the reduplication was of "aortic preces-
sion"; at a later stage the valves were again synchronous; in the latest stage the
pulmonary element was heard first-"pulmonary precession." In rare cases I have
found this "aortic precession" to be distinguishable as a sign of commencing
stenosis. At the apex of the heart the so-called reduplicatedl second sound is now
known to be due to a third sound occurring at the opening of the mitral valve.
Vaquezl5 emphasized the importance of this interpretation, and it is fully described
by Bramwell,16 who states that "it is probably produced by the valve ctusps being
set into vibration bv the blood rushing under high pressture through the mitral
ancI tricuspid orifices into the ventricles. WVhen the blood can pass easily from
auricle to ventricle no sound is produced; but when, owing to an increased rate of
venous return to the heart, the velocity of the bood-flow is increased, or when the
mitral orifice is constricted, as in mitral stenosis, a relative or actual obstruction is
present. This favours the production of eddies in the ventricle, which set the flaps
of the mitral valve into vibration, and so produce sound. In mitral stenosis,
accentuation of the third sound is the usual finding." This third sound mav be
audible in health and much more frequently in youth than in persons of riper vears.
It may be so accentuated as to give rise to considerable difficulty in (lecicding
whether it is the fore-runner of mitral stenosis. It is advisable to feel the pulse
carefully for evidence of diminished volume, to examine the chest by X-ray for
evidence of enlargement of the left auricle, and to see if the electro-cardiogram
shows the large or notched P-wave of auricular over-action; but, as Sir T. Lewis
says, "one sign only justifies the diagnosis (of mitral stenosis), and that is the
appropriate murmur." This murmur is best heard in the recumbent position, or
with the patient lying on his left side, and after moderate exercise. If there is no
murmur at the apex, mitral stenosis is not to be diagnosed. If there is a mitral
regurgitant murmur, the presence of an accentuated third sound is justifiably
regarded as a herald of mitral stenosis. Probably the greatest difficulty inldeciding
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whether a clhild's heart is normal or not is -when a miuLrnmur is present. "Functional"
murmurs may occur over the pulmoinary area, but are not infrequently heard at the
apex; particularly in anernic childlrei,, such murmurs are soft in qualitv, short and
systolic in time, variable in intensity, are usually limited in area, have no definite
line of coniduction, and do not replace the first sound. Some authorities regard them
as more often heard in the recumbent position, others as tending to disappear
when the patient lies down. In the presence of any debilitating condition it may be
difficult to exclude carditis, but repeated examination will soon settle the matter.
It is better to enforce rest for a month than to insist on a child with early carditis
going to school and playing games. If one must belong to one of Mr. Punch'sl8
kinds of doctor, it is probably better to be a "wind-up" than a "pooh-pooh" !

5. HE.ART-RHYTHM AND THE ELECTRO-CARDIOGRANM.-The electro-cardiograph is
of value for the differentiation of cardiac irregularity and of departures from the
normal transmission of the wave of contraction throughout the heart muscle. By
repeated cardiograms one may record the state of the heart at various stages in
stuch illnesses as acute rheumatism or diphtheria, or note the effect of treatment.
There is considerable individual variation in electro-cardiograms, and this does not
simplify their interpretation. The T-Nvave tends to be deeper and broader in
children, particularly in leads 1 and 2. T3 was PLound by E. M. Lincoln and Gertrude
Nicholson2O to be inverted in 35.5 per cent. of 222 normal children.

Inversion of T1 and T., is regarded as evidence of myocardial change, but may
be temporary in character. The question of ventricular preponderance is not always
easy. I have frequently found evidence of preponderance of one or other ventricle
where I did not expect it on clinical grounds, and, more frequently, I have failed
to find such evidence in cases where, clinically, I expected it; again, the presence
or absence of preponderance of one or other ventricle has not always been con-
firmed bv the radiologist's report on the X-ray findings. Right ventricular pre-
ponderance in older chilclren is usually associated with mitral stenosis; if it is
present in a child under ten years it strongly suggests a congenital lesion. Left
ventricular preponderance is commonly found with aortic regurgitation. If mitral
stenosis and aortic regurgitation occur in the same patient, left ventricular pre-
dominance is the common finding; there are, however, certain cases of combined
aortic and( mitral diseases where the electro-cardiogram has remained normal for a

long period, suggesting that a certain balance has been achieved.
Heart-block of partial type, as evidenced bv delay between the auricular and

ventricular waves, is not verv rare in acute carditis, but is verv rare in the smoulder-
ing rheumatism of the out-patient. I have never seen the electro-cardiogram of a
bundle-branch block in a child. Auricular fibrillation is rare in childhood; when
present it is of very grave significance, not merely because of its mechanical
handicap to the work of the hcart, but because it only occurs when the heart is
seriously (liseased. Auricular flutter, with its rapid and regular pulse, is, in my
experience, equally rare and of equally bad prognosis. More than fifty per cent. of
normal children have SINUTS ARRHIYTHMIA. It may be regarded as evidence of the
sensitivity of thc nerVous mechanism of the heart to impulses controlling respira-
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tion. It tends to disappear in early life, but when it persists it may be regarded as
evidence of health; on the other hand, its presence is no proof that a heart has
escaped rheumatic carditis, as it is not infrequently detected in hearts wNhich are
obviously diseased. It is often more easily demonstrated clinically than by graphic
methods, as the excitement of being electro-cardiographed increases the heart-rate
and causes its temporary elimination. This is even more frequenitly noticed when
EXTRA-SYSTOLEs are present; a first electro-cardiogram may fail to demnonstrate
them, but repeatecl records, made when the patient "settles down," show the extra
beats. Extra-svstoles were not found in E. Al. Lincoln ain(d (. H. 13. Nicholson's20
series of electro-cardiographic examinations of 222 normal childreni. I have myself
come to regard extra-systoles as of much more serious significance in children than
in adults. They mlayvbe the first (leiimonistrable evidence of' carditis, as in a recent
case, wvhere they persisted for imontlhs befoi-e a mitral systolic murmiiur became
audiblec. One itnstinctively looks for a foctus of infectionl, bhtt the remiov al of such foci
as infected teeth ancl tonsils does not alwva\-s give the rew\vard whiclh tlle patient
deserves. This form of arrhythmia is inot infrequent in clhildren, anid its presence
should be regarded as evidence of organiic (lisease until this cani be definitelv
excluded.
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The Heart in Middle Age V

By S. B. BOYD CAMPBELL, M.D., F.R.C.P.(ED.)
Royal Victoria Hospital, Belfast

A RECENT monogram issued by the Metropolitan Life Insurance Company, New
York, on "The MIortality from the Principal Cardio-vascular Renal Diseases During
the Twenty-Years Period from 1911 till 1930," shows how great a factor these
diseases are in influencing the death-rate. For the age period 1-24 years approxi-
mately eight per cent. of all (leaths are due to cardio-vascular renal diseases, with
the highest incidence at 10-14. Above 34 the incidence increases with each decade,
and we find in the 35-44 years period a death-rate percentage of 19.8 per cent.,
45-54 Years of 32 per cent., 55-64 of 44 per cent., while from 65-74 years it reaches
55.3 per cent. of all deaths. This increase in the death incidence is easily under-
stood when one considers the changes found in the circulatory system with
advancing years, and the stresses, strains, chronic and other infections to which
the human frame is subject.
The majority of cardiac deaths in children and young adults are due either to

congenital heart-lesions or to the ravages of the rheumatic group of diseases on the
valves, pericardium, and myocardium, and in many cases it is only because a
relatively healthy imyocardium is able to compensate for a serious defect, that life,
restricted in miany ways though it be, is prolonged for many years.

In considering the heart from middle age on, we have two main groups. First,
that in whlich there is a previous lesioIn, suchi as an endlocarditis or a pericarditis;
and the second group, whlich becomes larger wZith each succeeding (lecade, a group
includinig the high-pressure cases, the arterio-sclerotic, syphilitic, hyperthyroid, an(d
those cardio-N-.asctilar lesionis associated with other chroniic or acute toxxmias.

RHEUMATIC VALVULAR DISEASE.
11wicntroductionl of auscultationi, after Laennec invented the stethoscope in 1816,

made the findling ancl (lifferentiation of murmurs the one imlpol-tant clinical sign of
cardio-vascular diseasc. Tohe fact that a murmur was present, no mlatter how trifling
the lesion, often meatnt a life of restrictions for the unfortunate patient, who

frequently outlived the doctor responisible for the grave prognosis. TFlis exaggerated
idea of the import-ance of murmurs is gradlually dying out, so thlat now one has to

consider the type and clegree of the murmur in conjunction with the alteration in the

size and shape of the heart, more especially as regards the response of the heart

to exercise. Of the cases examinied in middle life, many have been diagnosed in

childhood or young a(dult life, but in some cases, owing to the abseince of symptoms
and of a definite history of acute illness, the murmur may only be discovered during
a routine examination. The prognosis in all cases depends ultimately on the heart-
muscle. The greater the strain thrown on the muscle, the greater the risk of failure.
Marked cases of mitral stenosis and aortic incompetence are the worst, while aortic
stenosis and mitral regurgitation are less severe.

MITRAL DISEASE.
In mitral regurgitation the whole heart as a rule hypertrophies, w,ith a varying
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degree of dilatation of the left ventricle and auricle. Ihc size of the heart is
important, as the larger the heart the greater the valvular defect, and if xe exclude
the activity of the valve-lesion, the greater the risk of failure. In mitral stenosis
the left ventricle may be even smaller than normal, and the chief strain is on the
left auricle anid right ventricle. This leads to dilatation of the pulmonary vessels,
and the greater the increase in the pulmonary shaclow on X-ray examiniatioi, the
worse the prognosis. Clinically we find a diastolic murmur, the Gralhaim Steele
murmur, which is always a grave progniostic sign and is associated witlh pulmonary
circulation failure, as evidenced by engorgement of the veins of' the arms and neck,
congestion of the liver, cyanosis, and cedema. Auricular fibrillation is another
complication of mitral disease, though in many cases it does not seem to make the
prognosis much worse.

In aortic valvular disease, the left ventricle is affected in both stenosis and
regurgitation, but it is only when the ventricle begins to fail, and a relative mitral
regurgitation develops, that the other chambers are affected. The more marked the
valve-lesion, the greater the hypertrophy, and, when failure occurs, the less likeli-
hood of response to treatment. The degree of regurgitation can be estimated by
taking the blood-pressure, as one generally finds that the more grave the lesion the
lower the diastolic pressure and the higher the pulse pressure. The presence of a
stenosis, by reducing the regurgitation, helps the prognosis. Another factor in
regurgitation is the interference with the coronary circulation. Failure of the left
ventricle leads to a failure in the peripheral circulation, and later to a failure in the
pulmonary.

Apart from the actual valve-lesion, there are many other conditions which may
be the determining factor in prognosis. Occupation is one of the most important.
A patient who has to do heavy manual work cannot expect to compete in life
expectancy with a clerk, and a clerk who leads too sedentary a life, and overeats
with the common sequel of overweight, has a worse outlook than his fellowT-clerk
who takes adequate exercise and is not a gross feeder.

Infection, either focal or general, may be the main cause of the onset of cardiac
failure. General infections, such as influenza, necessitate a more prolonged con-
valescence than in the average case. Focal infections, such as teeth, tonsils,
cholecystitis, and other chronic infections, by interfering with the general health
of the patient, react on the heart apart from direct changes in the myocardium.
There seems to be an unjustified fear of removing such foci in case a subacute
bacterial endocarditis develops.

In women, the risk of pregnancy has to be considered, but no hard and fast rule
can be made in deciding which cardiac case is fit to bear children. Most cases of
valvular diseases which are fully compensated and have not an active endocarditis
can go to full term, and many have had several children. If a patient has had
failure of compensation, or if the cardiac changes are severe, one shouldl advise
against pregnancy, and, if it occurs, early termination is generally necessary.

Dyspncea, feeling of fatigue, and other symptoms in cases of valvular diseases,
may be due to presence of anaemia, and diagnosis of the type of the anaemia with its
appropriate treatment usually restores normal cardiac function.
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Too much treatment may he, and ofteni is, onic of the reasonis why a case of
valvular clisease (loes not regain greater hegrhater greater cardiac response to
effort. Cases are frequently adlmitted to hospital who immediately respondi to the
simple treatment of stopping dligitalis, which has been gradually producinlg an
accumulative toxic eflect. The presence of aImurmur ill itself is nlot anl inidication
that the patient shotuld he (ligitalized.

RAIsED BiLOOD-PRESSURE AND ARTER10-SCLEROSIS.

Essential hype-tenision or hyperiesis are terms applied to cases of hypertension
without renal or other pathological clhaniges. A pre-clinical stage has been describe(d
where the pressture is raised witlh nornal stimuli, later returning to normal, but
graduall) progressing into a clhronic hypertensive state. IThe causation of this
condition seems to clepend( oni many factors, most important of whiclh is the heredi-
tary tendency associatedl wNith nervotus instability of the patient. Other factors are
obesity and chroniic infections. The condition tends to be progressive, and in man)
cases leads to renal and arterio-sclerotic chaniges with their symptoms and sequelaw.
The lay minld is too apt to develop a blood-pressure complex, a certain means of

aggravating a by no means serious clinical state; and it is usually a grave mistake
to tell a patient his pressure or to restrict his or her activities too much. Nervous
relaxation is aimzd at, andc this is impossible if a patient's mind is continually fille(d
with the dread of "blood-pressure." Treatment should aim chiefly at regulating a
patient's life, his occupation, his homc and social activities. Diet depends on the
build of the patient, but, as most tend to adiposity, restriction of fats and carbo-
hydrates rather than of protein is necessary. Septic foci should be removed, consti-
pation treated by insisting on a regular habit-time, and by a mild purgative such
as Kaylene-Ol, followed by a morning saline every other morning. Moderate
exercise in the form of daily walks should be enforced. Alteration in the home and
social surroundings is a more difficult problem, as few can leave a nagging wife or
a dissipated husband for longer than the temporary holiday which a doctor usually
orders. Emotional strain is a recognized factor in producing essential hypertension,
and in women raised pressure is frequently found at the menopause, a time when
emotional upset is common. Adequate rest in these cases is essential, not only
physical rest, but a change from the worries and anxieties of' home and children.
The hypertensive cases associated with renal, cardio-vascular, or thyroid changes

are a much more serious problem. Arterio-sclerosis of the peripheral circulation may
be marked without any rise in pressure, and many of these cases live to old age,
with surprisingly few symptoms. It is when the coronary or renal vessels are

involved that trouble may be expected. Cardiac changes are hypertrophy and
enlargement, due to the pressure, and a gradually increasing interstitial myocarditis,
due to deficient coronary circulation. This coronary defect may lead to the acute

lesion of occlusion or to a more gradual myocardial failure, with the symptoms and
signs of failing compensation, or we may have arrhythmias such as auricular
fibrillation, extrasystoles, or heart-block. All these irregularities, as well as failure
of compensation, must be looked on1 as more serious than when found in the
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rhleutnatic group, on account of the coronat-r atl inters-stitial lvOC(alrdi.d ch1aanges,
which make the lheart less able to respond( to treatmntit.

Various clinical signs in this group of cases may poinit to (laniger. 'Thus, gallop
rhythm, only found when tachycardia is present, may be the first sign of approach-
ing danger. In other cases, angina of effort, iceicasing d)spnea or paroxxsml
attacks of dyspncea, or marke(l cardiac enlargemllent may be the dan-er signals.
Puilsts alteriatics, best diagnosed when taking the blood-pressure, is always a
serious sign. It is in this group that valuable help can bc hadl from electro-
cardiographic exaniniationi, as accurate (liagnosis of irregularities, of myocardial
changes, as evidenced by alterations in the T-wave and of coronary tilronibosis,
can usually be macle from the cardiogram, and, with this proof of (langer, a(lcquate
rest can be insisted on. RIetinal changes are alwxays of scrious progniostic signifi-
cance, and retinal haemorrhages may be ana early sign of danger in many cases.
A high diastolic pressure is more serious thalnl a high systolic. \When there is
marked cardiac enlargement, or there are signs of markedi cerebral arterio-sclerosis
it is a mistake to try to lower the blood-pressure to any extenit. One of the signs of
a failing myocardium is a fall in pressure, and ani improvemernt is usually followedi
by a rise in blood-pressure. Sudden falls in pressure lead to either seriouLs nlvocardial
failure, or to alarming cerebral symptoms.

SYPHILIS.
The cardio-vascular changes of syphilis are usually a late maniifestatioin of this

ubiquitous disease. The usual time factor is from ten to twenty or more years after
the primary infection. The aorta and the mvocardium are usuall affected, thouglh
to varying degrees, and the condition can be suspected from the symptoms of
fatigue, pain-retrosternal in character and often occurring at inight, d(yspncea
either on effort or the characteristic paroxysmal dy-spncea wvaking the patient at
night, terrifying dreams, and alteration in the complexion, which is of a sallow
"blay" colour. The special symptoms and signs of aneurysm are dLue to pressure
on various organs, and the peculiar gander cough, hoarseniess, inequalityr of the
pupils, pulsation in the upper part of the chest, are all well known.
Treatment is directed to symptoms and to the specific infection. Acdquate rest

is essential if symptoms are present, and digitalis, morphia, ancd other cardiac
drugs may be necessary as in other cardiac cases. It is usual to start anti-syphilitic
treatment with a course of iodides -and mercury, to be followed later by courses of
arsenic and bismuth. Once active therapy is started it should be continued for a
long time, as, if the patient neglects to report for further injections, there is a
tendency for serious relapses to occur. Rest in bed usually relieves retrostertnal pain,
unless due to aneurvsmal pressure, but in some cases (liuretini gr. x t.i.(l. has proved
efficacious.

THYROID AND HEART DISEASE.
The cardiac changes in well-developed hyperthyroidism are as a r-Lle casily

diagnosed. Tachycardia is always present, andl may be associated wvith auricular
fibrillation or other irregularities, xvith palpitation, wNith systolic murmurs, often
with raisedl blood-pressure, and in severe cases xvith more markedl mvrocardial
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changes. Ouri- difficulties a-irse in eases whiere thc Hilyroid ttiologw is less easily
diagnosced anid( the hyperthyroilism is masked. Therle nmlay bhe no exopthialmos, but
usually the glossy, shiny appearanice of the eyes is presenit. No goitre may be
visible, and no adenomna palpalble, ant(l the patienit conisults a dloctor- oni account of
(lyspi)(va, palpitation, irregularity of the pulse, nervN-ousness, loss of eniergy, and(1
ofteni some loss of xx elit and(l sweatilng. Usually the statemcnt that the hcart is
affected is empllasize(l. The clinical signs ofteni show ani overacting lheart with a slap-
ping apex-bealt and a dlifftise pericar(lial inpulse. Tlhe bloocd-pressure is often raised,
especially at the first examiniationi, and(1 the fact that the pati-ent may have been told
about the pressure only exa-gerates the cardiac complex. Ihc clamnmy hands, the
glossy ees, andI the finie tremnor of the fingers, with the obvious nervousness of the
patient, shouldl turn to attenition to the thyroi(d. M\Iany cases have been treated with
digitalis with Ino benefit, atnd the therapeutic test of rest, iodline, and bromide often
confirms our diagnosis. Unfortunately, the estimationi of the basal metabolic rate is
rarely of any value in these cases. O(ne could not expect to get any other result than
a raised rate wvlhen onc covonsiders the type of patienit.
The thyroid in every casc of auricular fibrillationi in a non-rheumnatic heart should

be carefully examined, to exclude the possibility of a toxic adenoma being present.
If present, the only treatment likely to cure is removal of the adenoma after a
period of medical treatment. Opinions now differ as regards the correct pre-surgical
treatmenit in these cases. All are agreed that rest, both mental and physical,
bromides, and often dligitalis, are required; but though most authorities state that
iodine is contra-indicated, in some cases it seems to be definitel) beneficial.
The hypothyroid heart is also one that presents difficulties ill diagnosis. The

stout, wheezy, elderly person is often doomed to a life of semi-invalidism with
repeatecl courses of tonics, digitalis, and other drugs, when thNroid would work
wonders. The fact that many, cases have a high blood-pressure, some of over 200,
and others show well-marked cardio-vascular changes, may mask the thyroid
deficiency. Thus a patient seen in 1931, with a pressure of 180/110, enlarged
heart, and definite electro-cardiographic changes, with symptoms of dyspncea, pre-
cordial pain, andcl general lassitude, lhas been leading an active social life since she
started to take thyroid regularly. In the myxedematous patient the estimation of
the basal metabolic rate is helpful, as a low reading confirms the clinical diagnosis,
and the actual reacling is a help in deciding the amount of thyroid required. If it is
not feasible to have this test carriecd out, the therapeutic test of small doses of
thyroid is of the greatest value.

In conclusioni, the main thing to remember is, that these carcliac cases in middle
age require to have their mode of living regulated, rather than to be considered
invalids. The presence of a murmur, or of a raised pressure, should not be
emphasized too strongly, unless the patient has symptoms such as those of failing
compensationi, or of painl. Dyspncea may be due to antemia, adiposity, or hypo-
thyroidism; wNhile pain, tlhough apparently anginal in character, may be secondary
to some abdominal lesion, or to some toxic process such as septic foci, excessive
tobacco, or other over-indulgence, and treatment of these often prevents more
serious mvocardl ial or coronary changes.
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Heart Disease Complicating Pregnancy
By H. I. MCCLURE, M.B., B.SC., F.R.C.S.EDIN., M.C.O.G.

Assistant Surgeon, Royal Maternity Hospital, Belfast
THIS article is a comiimenitary on1 sixty-ninie cases of heart-(liseasc in pregnancy,
compiled from (lata obtainedl bv personial obscrvatioti. 'Most of the cases were
treated in the Belfast and Royal MNaternity Hospitals.
The l,csion in everv case wxas mitral stenosis. In eightcen cases iitral regurgi-

tation was also presenlt, ancI inefficiency of the aortic valve was superitmposed in five.
Forty-six patients, of 66.6i per cenit., had( suffered from at least one attack of

acute rheumatic fevcr; five, or 7.85 per cenit., lhad lhad scarlet fever, and a similar
number gave a histor- of frequent sore throats. Ilhree patients, 4.8:3 per cent., hiad
suffered from chorea in childhoodl, and1 in ten cases, or 14.1 per cent., a history of
previous illness coul(l not be clicited.

All these cases run concurrently ; the cardliac lesion was in no case (liscovere(l
accidentally on routine examination. Each patient came seeking advice for symptoms
pointing to Pailure of cardiac efficiency.
The first symptom in the train of cardiac failure in pregnancy is breathlessness,

and patients complained of it in ninety-eight per cent. of cases. It probably is the
result of several factors, e.g., failure of the myocardiuni, and increased oxygen
requirements. However, on closely questioning forty-five patients in a previous
series,1 thirty stated definitely that the onset of breathlessness coincided with the
time life was first felt. The explanation probably is that, at the time of quickening
(eighteenth to twentieth w%veek), the uterus, wlhich then reaches almost to the
umbilicus, is of such a size that the movements of the diaphragm are impaired. As
as result, there is a decrease in vital capacity. In the normal patient, breathlessness
is not noticed, but in the patient with some diminution in the cardiac reserve, this
symptom appears, and is undoubtedly the earliest symptom of a breakdown in
compensation.

Occurring almost as frequently, there is an increase in the pulse-rate, and this
is the earliest sign of myocardial failure in these cases. The folloxwing table shows
the average pulse-rate, for the first three days, in patients admitted to hospital

In 36 cases the pulse-rate was over 120
16 ,, ,, ,, between 110 and 120
,,7 ,,, , , 00 ,,l 0
6 ,, , ,, ,, 90 ,, 100
4 , . ,, , 80 ,, 90

The diseased heart in pregnancy has additional calls made upon its reserve: thus
it has to cater for (1) the actual lesion, (2) increased blood-volume and oxygen
requirements, (3) increased abdominial tension with consequent embarrassment of
the diaphragm, (4) increase of body-weight, (5) possible toxamic states causing
rise in blood-pressure, (6) marked increase in muscular effort during labour. These
all throw an increased strain upon the heart, and it is not surprising, therefore,
that fexw womoien with a diseased heart will go through pregnancy and labour.
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particularly pregnancy, without showing some etlects of inroa(d on tiheir nivocar(lial
reserve.
Seventy per cent. of the cases wecre quite well when they were not pregnanit, save

for some dyspncea on riolent exertion, e.g., running upstairs, but every case was
suffering from failing comiipensation when first examinedl. Forty-six patients (sixty-
six per cenit.) require(l rest in bed with dligitalis before the thirtieth week of
pregnancy, and sixteen (twenty-three per cent.) were delivered by Caesarean section.
PROGNOSIS.-To the statement that in most pregnant wvomen with heart-disease

some failure of cardliac reserve occurs, the niatural sequence is a discussion on the
prognosis in such cases. \Vithout a proper conception of prognosis, treatment of
these cases canniot be properly carried out.

It is generally agreed that lesions at the mitral valve have the worst prognosis.
The actual lesion, however, is in itself of little value in assessing the outlook in
any given case. Rather, the main points to be noted are the extent of the failure of
compensation, and the reaction to adlequate treatment. It must be remembered, too,
that the extra strain imposed on the hcart is progressive and cumulative, culmi-
nating in a vigorous muscular effort. In addition, rheumatic lesions are prone to be
progressive, so that there may also be increased damage to the heart, and conse-
quent impairmenit of compensation from this cause. In this connectioni, therefore,
it is of importance in considerinig prognosis to know the period of time since the
last attack of acute rheumatic manifestation. WVhere the heart is well compensated
at the outset of pregnancy, the patient may continue, even tlhrough labour, fairly
well, although there is always some depletion of cardiac reserve. On the other hand,
if there is any failure of compensation at the outset, then pregnancy and parturition
will become dangerous.
The degree of impairment of cardiac reserve is assessed on the signs and

symptoms of failing compensation, signs being of more vralue than sy-mptoms. In
this connection, Sir James Mackenzie2 lays greatest stress on the capacity of the
heart for increased effort. Pregnancy and labour are one great effort. A fairly
accurate conception of the response to effort may be obtained if the signs and
symptoms in a case treated for decompensation are compared during the period of
rest, and again when the patient is pursuing routine duties. In a case where
compensation is well established, there will be little or no alteration in the pulse-
and respiration-rates taken during rest, and immediately after mild exercise, e.g.,
walking round the room for a short time.
The New York Heart Association has drawn up standards, grading cases with a

view to prognosis and treatment. The groups are as follows:
GROUP 1-Patients without symptoms, i.e., wvell-compensated cases.
GROUP 2a-Patients with slight limitation of activity.
GROUP 2b-Patients with definite limitation of activity.
GROUP 3-Patients whose cardiac reserve is at a minimum.

Gilchrist3 states that Group 1 patients do well, and come through pregnancy and
labour with very little damage to the heart; patients of Group 2a usually present no
difficultv; those of 2b manage pregnancy and labour when they have had adequate
ante-natal treatment. Patients in Group 3 rarely survive.
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In a series of ninety-five cases which he grouped in this classification, thirteen
fell into Group 1, all of whom delivered themselves normally, and there were no
deaths. There were twenty-six patients in Group 2a; twenty were delivered nor-
mally, two were treated by Caesarean section, and there were no deaths. Forty-five
patients were graded into Group 2b. After rest in bcd, 55.6 per cent. were dlelivered
normally.WVhere rest and digitalis were required, C&sarean section was performed
(28.8 per cent.). There were two deaths in this group. In Group :3 there were eleven
cases; 9 per cent. were delivered normally, 54.6 per cent. by Caesarean section, and
six patients (over 50 per cent.), died.

Leyland Robinson,4 in a report on eighteen cases of heart-disease in pregnancy,
complicated by auricular fibrillation, and where compensation was at a minimum,
gives a death-rate of thirteen, i.e., seventy-two per cent.

In the series under review there were three deaths, a mortality-rate of 4.3 per cent.
Statistics on mortality in pregnancy complicated by heart-disease vary from two to
eighty per cent., but De Lee5 states that a fair average is 6.3 per cent. Fitzgibbon,6
reviewing a series of twenty-two cases, had five dleaths, while Stander13 with
eighty-one cases had a mortality-rate of 1.37 per cent. The first fatal case in my
series occurred in a primipara on the eighteenth day of the puerperium after a
spontaneous labour, lasting thirty hours, at the thirty-fourtlh week. The second
was sudden collapse in a six-para, forty-eight hours after a spontaneous full-term
labour of one and a half hours. The third death occurred four hours after Caesarean
section in a primipara, with a marked degree of decompensation, and w',ho had had
no ante-natal treatment.

XVhile there is no dotubt of the deleterious effect of pregniancy oIn the diseased
heart, yet the followiing table of the cases under review shows that fifty-one patients
had borne 207 children. Thle cardiac lesion must have bcen present in some, if not
all, of the pregnancies, and sinice rheumatic affections are commonest in childhood,
it is probable that in iimany cases the heart was injured before the first pregnancy.
Each pregnancy uindoubtedly causes further depletion of reserve, buLt it can be seen
from the table that the prognosis in cardliac cases in pregnancy is n1ot too grave.

NT,um ber of paticnts Per cenl . N1umber of tiimC.s p1mnanlt
18 26.09 1
9 11.60 2

12 17.39 3
7 10.14 1
5 7.25 3
6 8.69 6
2 2.89 7
3 4.33 8
4 5.79 9
2 2.89 10
1 1.47 11
1 1.47 12
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TREATMENT.-Factors inifluencing the treatment of heart-disease in pregnancy
are (1) degree of compensation, (2) parity, (3) response to treatment, (4) age,
(5) interval since onset of causal condition, (6) relative values of induction of
premature labour and Caesarean section, (7) number, maturity, and nature of
previous confinements, (8) maturity, (9) interval since last pregnancy, (10) presence
of obstetrical complications.

The main considerationi in all eases is the degree of compensation, and all other
factors must always be of secondary importance.

The following is a r-ecord of the sixty-nine cases in this series
Induction of miscarriage - - - - - 5
Normal delivery at term - - - - - 36
Normal delivery, followiig iniduction, at or niear thirty-six
weeks - - - - - - 4

Forceps deliveries at term - - - - - 2
Abdominial hysterotomy aindl sterilizationi hefore twenty-

eight weeks - 3
Coesareaii sectionI aInci sterilizationi at or nealr term - 16

Three cases didi not returnl to hospital after treatment for failing compensation.

In all cases a (lose watch must be kept for signs of decrease in the reserve power
of the heart, and treatment instituted at the first appearance of such signs. Forty-six
(sixty-six per cent.) of the cases under review required rest in bed with digitalis
before the thirtieth weelk of pregnancy, on account of failing compensation. Such
patients must be kept in bed on absolute rest, and digitalis, as the tincture or
granules, given in the usual doses till comgensation is re-established and the pulse
slow and steady. Davis7 lays stress on the restriction of fluids in the diet, and goes
so far as to advocate the use of purgatives, e.g., Epsom salts, to obtain fluid
abstraction from the bowel. WAhere stimulation of the heart is required, he advises
strophanthin, and strychnine where there is a fall in blood-pressure. In the cases in
my series, where compensation was restored after treatment, four weeks was the
average length of stay in bed before their condition was considered satisfactory.
As soon as compensation is restored in such cases, termination of the pregnancy is
advised by Newman.8

In patients where there is any degree of cardiac inefficienicy in the early months,
termination of the pregnancy must be considered. If the cardiac reserve is so much
depleted that symptoms are present in the early months, any attempt to carry on
the pregnancy will not only be of no avail, but definitely dangerous. Such cases
should have the pregnancy terminated as soon as the cardiac condition can be
raised to its highest possible degree of efficiency. There were eight such cases in the
series under discussion, five of whom were treated by balloon induction and
curettage after miscarriage, and in three abdominal hvsterotomy with sterilization
was performed.

Patients in whom the heart begins to fail in the later months should be treated by
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rest in bed and digitalis therapy, on the lines indicated above. If compensation is
restored, they should be carefully watched against a further breakdlownv, but if this
does not occur, normal labour, as in my series, generally follows. Termination of
pregnancy is inmperative if these cases fail to improve or if anx impro-ement is
only temporary. The ideal line of treatment then is Caesarean section and steriliza-
tion, and is uncloubtedly the treatment of election in cases where compensation
cannot be recovered, or where it breaks down again after treatment. Sixteen of the
cases in my series were treated by this method. This may seem a high percentage-
twxenty-three per cent., but six of these cases were multipare, and a factor in
deciding upon Caesarean section was that it afforded at the same time an ideal
method of treatment with opportunity for sterilizatiotn.

There is no doubt that in many cases where Caesarean section or abdominal
hysterotomy is required, sterilization shouldl at the samie time be performed. If the
patient's condition wrarrants either of these operatioins, it certainly demands sterili-
zation. The same view is held by Hamilton and Kellog9 of Boston, who regard the
indications for termination of pregnancy as indications for sterilization.

Induction.of labour has no place in the treatment of the failing heart in the later
months. It may require several anaesthetics, and labour. may be prolonged over
several days. Nervous and physical strain may become considerable, and often there
is a fair amount of bleeding. \Vhen the condition of a patient in the last few weeks
is so grave that termination of pregnancy is necessary, it is at the same time far
too serious to allow the risks of repeated anaesthetics, protracted labour, and mani-
pulative measures, so often the accompaniment of induction. By the time the
induction of labour is successful, the patient is not in a fit state for further
anaesthetics or operative procedures.

XVith regard to the termination of pregnancv in the earlier months, several
methods are available-induction by balloons, vaginal hysterotomy, ancd abdominal
hysterotomy. Of these, abdominal hysterotomy is the best: it holds the same high
place in the early months as does Caesarean section in the later months.

Up to fourteen or sixteen wNeeks maturity, I have found an easv method to be
the insertion of two or three sea-tangle tents into the cervix and(i through the
internal os, without an aniesthetic. The patients clo not object to this in the slightest.
It requires only a few minutes to insert the tents, and there is nio pain accompany-
ing or following the procedure.

In forty-eight hours, under anmasthesia, the tenits are removed. One finger can
now be inserted into the uterine cavity, and the uterus evacuated rapidly and safely.

I'ardeell is of the opiinion that in the earlier motnths induction bv the vagina does
not seriously disturb the circulation.

(Causarean section and(i abdomninial hysterotomn are reasonalxlN safe, can be per-
formed rapidlly, and( each allows of sterilizatioin withouLt increasing the risks of the
operation.
On the other hand, however, some authorities, among whom are Reis and

Frankenthal,l1 are of the opinion that Ino attempt slhouldi be ma(le to sterilize the
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patient at Ciesarean sectionl, preferring to wvait for a few imontlhs till the cardiac
conditioni has improved, and theni perform-inlg this operation.

In(tlctionI of miscarriage or plrenatur-c labour in the presenice of cardiac failure
is to be stron-g-ly cond(letlle(l. The additional strain of miscarriage or labour in a
patient w.ith failing compensation -will almost certainly cause death, generally, as a
sudden collapse after delivery.

Lennie,12 in an excellent paper, states that the results obtained fromrJ inductioni
of labour by bougies are (lisastrotis, ancd from induction of abortion and accouche-
ment forc6 are ba(l. For treatment by these methods he founcl the cleath-rate to be
forty-four per cent.
AxN.:STHESIA.-Most writers agree that gas and oxygen anesthesia is the best

in all operative procedlure on cardiac patients. NewrNman, howNever, advocates open
cther anresthesia for forceps deliveries, while Gilchrist is in favour of chloroform
and oxygen, or spinal aniesthesia.
LABOUR.-Spontaneous labour in cardiac cases, as a rule, does not give rise to

anxiety, for it is generally quick and easy: the wind is tempered to the shorn lamb.
On examining the labour recor(ds of the cases in this series, I found the average
duration of labour to be just under seven hours. These cases included two patients
on whom induction of labour was performed and where labour was prolonged over
thirtv hours. This figure was made up regardless of the parity of the patients.
Reviewing a series of 102 cases of pregnancy complicated by heart-disease, Reis

and Frankenithall0 found the average duration of labour in primipari to be twelve
hours, and in multipar,e seven and a half hours.
Various explanations have been given for this quickening of labour-for example,

unusual softening of the cervix uteri due to pelvic engorgement, but it is probable
that the most important factor in causing increased strength and frequency of the
uterine contractions is the excess of CO, in the blood.

Since labour is generally rapid and easy, sedatives are not often required. Foi
the same reason, deliverv with forceps, although frequently advocated as soon as
the os is fully dilated, is seldom necessary; but of forty-two cases in my series,
delivered at or near term, forceps were used in only two, a rate of 4.7 per cent. One
important advantage of delivery by forceps, however, is that it tends to minimize
the risk of sudden cardiac failure from intense congestion during the final expulsive
efforts of the second stage.
No patient collapsed during or immediately following the third stage, and in no

case dlid port-partum hiemorrhage occur.
To guard against sudden collapse from too sudden evacuation of the uterus, an

excellent safeguard is that advocated bv the famous Smellie for the condition wxe
now term obstetric shock. Smellie's nephew and successor, Dr. Johil Harvie, said
in 1762: "A warm double cloth must be laid on ye belly and bouind tight to preveilt
too great quantity of blood from rushing into ve relaxed vessels of ye abdominal
viscera, whereby ye head is robbed of its duie proportion and dangerous faintings
ensue."



I am indebted to Professor Miles H. Phillips of Sheffield for this quotation from
a great British master of obstetrics, surely as good teaching to-day as it was then.

lPUERPERIUM1.-With the exception of otne fatal case, in no patienit did alny cause
for worry arise during the puerperium. Cardiac cases should be kept in be(d longer
than normal cases in order to give the myocardium time to make up its (lepleted
reserves.

SUMMARY.--A series of sixtv-nine cases of heart-disease in pregnancy is rexiewedl.
In all cases extra strain is throw;n upon the heart by pregnancy. Prognosis and

treatment are to be consi(lered in the light of the cardiac response to this strain.

In cases of cardiac failure in the early monthls of pregnancy, termination is
a(lvised, and( is best performed by- abdominal hysterotomy .

For failure of compensation, or returni of failure after treatmenit, in tlle later
monitlhs, Casarean section is the treatmenit of election.

Indluction of miscarriage or of premature labour should never be performed in
the presence of cardiac failure.

LIabour, as a rule, is short andl eas\.

I have to thank Professor C. G. Lowry and Mlr. H. L. H. Greer for permissionl to
use the charts from wvhich this article has been prepared.
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A Review of the Asthma Problem
By S. I. TURKINGTON, M.D., D.P.H.

Physician in charge of Out-patients, Royal Victoria Hospital, Belfast

Definition of allergy. - The Greek wzord allon means 'different,' and the term
'allergy' was coined by Von Pirquet in 1911 to denote the state of "different"
susceptibility to various substances that are harmless to the majority of normal
persons. Von Pirquet intended the term to cover all forms of altered reaction,
whether exaggerated or (diminished : but, during the last twenty-five years, allergy
has come to mean 'hyper-sensitive-ness.' When doing the Von Pirquet test I often
found that cases of advanced pulmonary tuberculosis gave no reaction to tuberculin.
The term 'anergy' has been suggested for this diminution of sensitivity; but it does
not appear to have come into general use.
The allergic group of diseases comprises asthma and hav-fever as respiratory

manifestations; anid migraine, mucous-colitis, and eczema as nervous, abdominal,
and cutaneous examiiples respectively. It is stated that in this group a family history
of allergy may occur in seventy-five per cent. of the cases.
The combination of asthma and hay-fever is common; and I have recently had a

case wlho suffere(d fromii migrainie in girlhood, then from eczema, and later from
mucous-colitis. At present, at the age of 55, she is suffering from asthma.
The tendency to spasm is w-ell marked in this group of diseases: for example,

there is, in asthlmla, spasnm of the bronchi; in mucous-colitis, spasm of the colon
and in migraine, probably spasm of one of the cerebral arteries.

It is dlifficult to discover what are the factors which cletermine that the allergic
reaction will take the form of asthma. Heredity is of great importance, as also is

lung trauma-preNvious injury to the lungs by such an illness as broncho-pneumonia.
Nervc stimulationl, either of the reflex area in the nose, or of the bronchioles by
chronic bronchitis, miiay play a secondary part.

In attempting to review the problem of asthma, attention must be paid to the
anatomy and physiologv of the area conicerned.

ANATroCNMY ANT) PHYSIOLOGY.
The respiratory broniclhiole is the most important structure in asthma, because it

is in this region that the seat of reactioni lies. The muscle coat of the bronchiole

forms a minute sphincter at the origin of the alveolus.
The thorax is essentially an inspiratory apparatus, anid, even though the sphincter

is constricted, air can still be sucked inlto the alveoli duiring itnspiration, but it cannot

escape so readily during expirationi.
This alveolar distension gives rise to the feeling of "tightness" in the chest and

to "air-hunger." The patient gasps for air, so increasing the distension.
The sphincter also regulates the tension of the alveolar air. During closure of the

sphincter the gaseous exchange is lessened, and a condition of gross funtictional
emphysema exists. It is, of course, mechanical and temporary, whereas true emphy-
sema is structural atnd continuous. It is obvious that the great difficulty will be
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dleflation. The milost successful treatmilent is that which (leflates. TIhis explains the
success of a(drenalin. It also explains the reason why respiratory exercises have been
introduced in the treatment of asthma.

Dturing constriction of the bronchioles, the ducts of their glands will be obstructed
and secretion will be scanty. Relaxation of the spasm by adlrenalin will set free the
choked-up secretion, so it is usuall) abundant at the end of the attack.
The forcing of the secretion through the duct orifices and the tiny brotnchioles

results in the formation of the threads known as "Curschmann's spirals." It is
futile to give iodlide of potassium to "loosen the sputum.' It is not a question of
loosening the sputum, hut of loosening the spasm.

In the long axis of the bronchus, the muscle constitutes a sort of myo-elastic
layer. This takes a spiral form, a branching tubular network, like the parallels of
latitudc and longitucde strung rouLn(d a globe. T'hese mryo-elastic fibres, running
from the hilum alonig the bronchial tree, may go as far towardscthe periphery as
the respiratory epitheliuLnm and form the minute sphinicters.
These mrvo-elastic spirals are hauled in towards the hilum durilng expiration, like

a fisherman hauilinig in hiis net. It is this gentle myo-elastic recoil on thie hilum that
deflates the alveoli. If the mLuscle is in spasm, in asthma, lung recoil andldeflatioll
must be seriously affectedl. The presence of the cartilaginous rings in the bronchioles
prevents complete OCClusiOn of the air-ttube, anid consequent atelectasis. I have
never seen atelectasis occur in asthlma.

Another factor preventing atelectasis is fatiguc. It is impossible that all the
bronchioles shouil(d be con)strictedl aIt otnce. During ani attack of astlhma, sibilant
rhonchii are hear(l; hut if any glivenll part of the clhest is Con1tilnuolISyN observed, the
sibili appear aiid (lisappear. One gets the impressioni that, thouglh the majority of
the bronchioles are in contractioll, ''et at all times an appreciable ntunmber of these
tubes are relaxed, as if resting, before springing again into the spasm, whillle their
neighbours eartn a brief respite.'' 'I'le left auricle is closel) attached to the luing-root
by th-e pulmonary veins. TIhlerefore, diastole of the left auricle is more aided by, lung
recoil than b) any other factor. If lung recoil is interfered with, as in asthma or

emphysema, auricular filling wvill suffer. Long-stan(ding venous conigestioin in the
lungs wvill probably, result in the onset of fibrillation, sinice the auricular mtuscle is
relatively weak.
Venous engorgement means an overburdened ani-icle, and an overburdenled

auricle means cardiac defeat.
Bronchospasm is the protective reflex normally found when irritating fumes or

vapours are inhaled. It is possible that, in asthma, the same protective reflex is
employed to shut off the entry of dust containing allergens to w\hich the patient is
sensitive.
The presence of bronchospasm canl be shown when an attempt is made to intro-

duce lipiodol into the bronchi in some of these asthmatic patients. 'I'he spasm is so

complete that the lipiodol is not found except in the larger bronchi oIn the X-ray film.

A more difficult problem is the presence of spasm of the intercostal muscles and
of the diaphragm.
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During anl attack of asthma, the diaphragimi can be seen, on screening, to be
depressed to its fullest extent. Only spasmodic attempts at movement are being
made. In the long run, this will result in actual shortening of the muscle-fibres of
the diaphragm. Deformities of the thorax, suchi as Harrison's sulcus, may occur
as a result of this.

It is difficult to undclerstatcl why spasm of the diaplhragm shouldl occur, as the
phrenic nerve (loes not seem to he involved in asthma.
The contraction of the accessory muscles of respirationi, and of the intercostals,

which occturs in astlhnma, may also result in chest deformity. "'I'he muscles tend to
adopt a neNw postural lenigth and tone."

IHE ALLERGENS.

The list of substances whiic may provoke an allergic reactioni presenits anl extra-
ordinarv diversity.
Bray classifies themii under five headings Inhalants, inigestants, inifectanits,

injectants, and conitactants.
There are several points of initerest in the group of inhalaints. Patients who suffer

from hay-fever mav also suffer from asthma. I have seetn several cases of this type.
At the Asthma Clinic at St. Mary 's Hospital, it is claimed that every case of hay-
fever lias been CIure(d, and that densensitization is accompanied by loss of skini
sensitivitv, and of the senisitizinig power of the seruLml. It is obvious that this offers
much opportunity for researclh.

It lhas furtlher- beeni sug-geste that 'house asthma iS due to th-C presenice of
moulds or funlgi in old houses. TIhe Asthma Research Council are in-estigating the
sputum of patienits attendinig tlheir clinics for the presence of m*onilia. In those
showinig infection, thle cutanieous reactions to monilia are being testecl.

It has often beeni notice(l that asthmatics shoxw marked improvement uLnder
treatment in the xvards of the Royal V'ictoria Hospital. This may be due to "passive
avoidance" of the allergen. TIhe air is xwarmed, ancI filtered through screens of wet
roping, henice it is freed from the (lust and smoke of a great city. rhe wards are
modern, floors andcl walls being polished, and corners rounded to avoid accumulation
of dust. The psychological factor of "expectation" may also assist in the treatment.
Recently the Asthma Research Council have been attempting to densensitize
patients with solutions of feathers, hairs, and( dust, btuffered with a(drenalinl to
prevent undue reactions.

Inhalant sensitivity is beinig recogniized as more important thani senisitivitv to food
or to bacteria.

I have seen a case of asthma where the allergeni was a vegetable dusting-powdet-
used to protect cattle from warble-fly.

It is a well-known fact that asthma mayr be produced by various ingestants.
These need not necessarily be protein. Aspirin is an example of a non-protein
ingestant.
The question of infectants will be discussed(I inder the sectioIn dealing with
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"Lung Trauma." Injectatnts such as therapeutic sera, and contactants such as silk,
form a relatively small percentage of recognized allergens.

rhis extraordinary diversity of allergens leaves one faced with the fact that
the patient may become seinsitive to almost anything. So it is obvious that not
much information can be gained from study of the allergenls.

In allergic conditions, a local reaction is found at the site of the "allergic
outbuirst," and( this local reaction takes the form of tosinophilia. This localized
eosinophilia is a local response to protein irritant, an(d examples are the presence of
eosiniophils in the bronichioles andi the sptutllm iln asthma, and(i in the cutaneous
reactions in urticaria.
The slight increase of eosinophils in the blood-couLnt is heldl to be a secondary

condition.
An interesting example of the presence of a foreigni protein in the serutmi is given

by the Prausnitz-Kuistner reactioni.
The serum of Kiustiner, who was sensitive to fish protein, was introduced inito the

skin of Prausnitz. It was theni found, oni ingestioni of fish-protein by Prausnitz,
that his skin had become locally and passively sensitizedl to fish-protein, wvith the
formation of a wheal at the sensitize(l site. rhis is known as "passive transfer," or
as "reactioni by proxy."
Much controv,ersy has taken place ov-er the presence of a proteose in thie urine

(Oriel's proteose) in cases of asthma. 'Ihe statenment is made thlat the blood call
digest peptone. If proteose, an allied substance is excieted in the urine, it suggests
deficient power on the part of the blood to destroy peptones.
These reactions are held to be proof of the presence of an unlkinowin proteini in the

blood. In asthma "union of this antigeni wvith an antibody releases an unlknow n
substance %vhich acts on the vagus centre and produces the astlhnmatic explosion."
Some observers hold that this unknown substance is either hlistamine or a sub-

stance (termed by Lewis the "H-substance") which has a similar action.
When histamine is injected intravenously into animals it causes shock, with

smooth muscle contraction, as in the bronchi; and 'when applied to the skin it leads
to the formation of x heals, akin to the cutaneous manifestations foutned in anl allergic
subject.

After this brief re-iew of allergic phenomlena, the question of the "make-up" or
diathesis of the asthmatic patient must be considered, and a separate section will
be allotted to thlis subject.

IHE "ASTHMATIc DIATHESIS."
In considering the asthmatic diathlesis, the lollowing factors imiust l)e takeni into

consideration:
a. rhe psychic factor.
b. Lung trauma.
c. The endocrine factor.
d. Hypochlorhydria.
c. The nasal factor.
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The Psychiic Factor.-The question of heredity in asthma is too vast a subject
to be entered upon in a short review of this type. Diagrams are given in the text-
books showing, for example, fifteen allergic patients in a family group of eighteen
persons. It is probably a Mendelian phenomenon.
Given this allergic diathesis, an attack of asthma can be produced reflexly by

emotion as by any of the allergens already considered. It has been said that
"psychic trauma is merely the trigger which fires the allergic gun."
The asthmatic patient is often of superior intelligence, and burdened with heavy

business or professional responsibilities. Dread of an attack must constantly be
present, and must lead to the formation of an anxiety-neurosis.
Others describe asthma as a "conditioned reflex"-the term made familiar bv

the experiments of Pavlov. Mental associations are said to be formeld between certain
objects or places and asthmatic paroxysms. A well-known example is the asthmatic,
sensitive to roses, in whom an attack was induced by the sight of an artificial rose.
Similarly, patients who have had attacks in certain places, may have further
attacks when these places are revisited. This may be due to auto-suggestion in
patients with an allergic diathesis. "WN'eek-end asthma" mav, perhaps, be included
in this group.
Witts and Conybeare have published a paper recording the results of treatment

with normal saline solution. "The frequency of spontaneous recovery in these cases
provides a factor which may be used in assessing the results of more specific
treatment." Improvement under treatment with normal saline must be a further
example of auto-suggestion.
The fact, however, that most attacks of asthma occur (luring sleep is a useful

corrective to those who are inclined to emphasize unduly the psychic factor.
Lung Trauma.-This type may occur in childhood, after the age of five years,

but it occurs more frequently in adults. 'I'here is a history in children of whooping-
cough, or measles, followed bv bronchitis or broncho-pneumonia.

In adults I have seen cases follow broncho-pn-eumonia, pneumonia, and
"gassing" due to war service.
The X-ray chest generally shows a large amount of lung trauma, chiefly in the

form of dense fibrosis radiating from the hilum. There is often a pure culture in the
sputum of an organism such as pneumococcus or streptococcus. This produces a
coincident bronchitis.
The asthma may, be clue to irritationi of the bronchioles from the bronchitis, or

to sensitizatiotn by bacterial allergens.
I believe this type of case to be conmmiiotner- thani is generally Supposed. Brolchio-

pneumotnia in children often leaves a residue of tinresolved basal patches, which}
may lead to fibrosis or even bronchiectasis. Permanent improvement is not to be
looked for, owing to the structuiral change in the lung, butt svmptomatic improve-
ment is sometimes obtained by vaccines.
Though the distensioni of the alveoli in asthma is transitorv and mechaniical, andi

in emphysema is permanent and structuiral, vet it is obvious that long-continued
asthma mav lead to true emphysema.
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Hurst poinlts out that if sufficient freedom from attacks is given, the (listeindled
alveoli in asthma tend to return to normal. This is not possible in true emphysema,
where the distension is pathological, with atrophy and rupture of the alveolar walls.
Owing to the clefect in venous emptying into the left auricle, venous engorgement

will occur in the long run. Sooner or later the signs of a cardiac defeat will be mani-
fested. \VNhen this occurs in the emphvsematous astllmatic, venesection gives very
good results.

I have seen onie casec of bronchitis and(l asthma in a child where subcutanieous
emphysemiia resulted after a paroxyssm of coughing. Rupture of a distended,
adherent, emphysemnatous bleb was followed by escape of air into the subcutaneous
tissues, chiefly roundcl the neck ancl face, but also over thorax andl abdomen. Death
occurre(l in this case probably from infectioin of the subcutaneous tissues.

Now the commonest lunig trauma in Northerni Irelandl is pulmonary tuberculosis,
anid it is remarkable how rarelyr the two dliseases occur together. Various wxorkers
(Burger, Bray, and others) record the opiniioin that there appears to be a real
anitagonism between these two cliseases.
Some confusion appears to have arisen from the fact that Van Leeuwen, in 192,5,

advocated treatment of asthmatics bv tuberculini. He proposed to use tllis in a non-
specific way, using the proteinis of tuberculin as those of peptone are used.

It is now held that the response of a tuberculous patient to tuberculini is an
example of allergy. Therefore, if asthma w,vere tuberculous in origin, or if the two
(liseases co-existed, one} wouldl expect allergic reactiolls. WhenI working in \Vard 8
of the Royal Victoria Hospital, with the late Professor Macllwaine, we tried the
effect of tuberculin otn many cases of asthma, hut we were unable to elicit any
reactions.
7he Endocrine Factor.-Since adrenalin relieves bronchial spasm, it is temptinlg

to ascribe asthma to adrenal deficiency. Btut asthma does nlot occur in .AXddison's
disease.
The allergic patient is stateed to have a blood-sugar lowver than the a'verage. The

clinical use of glucose, especially in children, has heen advocated for years. It may
owe its efficacy to inicreasing the store of liver glycogen.

There exists a simiall group of cases where the symptoms of hyperthyroidism, or

toxic goitre, and asthma are present at the same time. These are known as

endocrine asthma.
\Vidal has described a small group of four cases, and an American observer has

lescribeed three cases. Nowx, in toxic goitre the following symptoms are due to

sympathetic stimulationl: (a) Exophthalmos, (b) dilatedl pupils, (c) retracted
eyelids. This gives the patient the pecular bright, brilliant gaze. The swarthy,
earthy tint of the skin found in advanced cases may he duie to adrenal involvement,
also of sympathetic origin.
The nerve supply to the thyroid is from the middle sympathetic ganglion. In

these cases of sympathetic stimulationi, the bronchi must obviotuslv be dilated. In
asthma thev are contracted. How, then, can asthma and toxic goitre co-exist?

I have seen one case of this type in \Vard I of the Royal V'ictoria Hospital,
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lBellfast, in Septemiber, 198.). thc sVmllptonlis of exoptithalmic gYoitre wre wvell
mcarke(l. Tlhe basal metabolic rate was -+ 82. '[hc patient also lihid w-ell-marked
nocturnal asthma. She was very sensitive to acirenialiii. It relieved the asthmatic
spasiii, 1bu1t it also pro(ltce(l-

I . Ic reasd(l tachycardia.
9. A senise of prlccor(dial (listress.
:8. _Marked tremor.
1. Noises in tilh liei(l like t lie rin-ing Of a b)el.l

t-ansient glx osuria.
th1e effeCt \Vas cLrioulsly (lelaxde,al1(1 an inajectiong xcii oil)mit 2 p.mi. produLCed its
niaxllillill eftect at 10) p.m1.

En-ldocrinc astlima is not affected b)x clilmatic cliailiC 01 1)w (dit, aini skili-tests
are nlliformlxm1g1atix . It is agg ra vl-te(l by ellotiollal shock all Illilstrualolln. All
thle( UStlM imiedlicatio iicllplovedl in astlimla iS uISeleSS.

Sonie pIrotl-Lrsioll of the eycballs, witIi tacliycardia, laid sxcellming of tihe ieck mllay
accompaily the (lx'spin(va of' asthilia, an(i niax be ox erlookCd. .\Ai asthiiiatic may
shoxx wastilng, sallo, Pigiienitecl skiln, and psyclio-nieurotic changes.

'()01m mi hit sUppose, savs \\Widlal, ''that it is bxw an instability of the xcetaitiWe
Iiervouls svstemii, provoked y endocrine (\SfuLntioln, thaIlt thivroild dliseasles c

produc asthma. It is lltot possible to aialv/ze the process ol thils ilnstablilit, so
curioUs thIt it canl O(iUo ill tatietits xith eidoc rine lesionis, xxliicI renders patieiits
susceptilble to rac;Wt to pIlCiloIillc'Iii of shock to Slig lit illtLeiCl(CeS.''

'I[lie Amiieici'a obscrvxcI-Crrords r'r tm [cna011l goit ies a posilt' ('ciUSC of aIstmilla,
but prol yl. tilit cl spn(va, (IcIC to pre-sSulr onI tIlt tl aIChea, xoldd be iior-e ill thce
iiattire of stridor tliami asthimiia. N-rax or cliiiical obserxvation (id ii( ot ('clos0e retrio-
sternal goitre ilitie Rov al \Victoria Hospital cast.

'T'reatiiient shiotildl lx dliirectetl t t lit thV-ioid it lit astliIiia is to be imipi'ove(l
'I hel Roxal V'i'toria Hospital patiLnlt hliil nlilcb' CNpOSiCiS to (feet) X-rax thicrapy

Slhe stated that slhe lha(d gained a stone inl x'igit, t hat lit'- asthma xx s nicictiU
ilipoxved, aiid that slie felt imor'e comfortable.

Partial tIlixroildc'ctoxliv lit-is also )Cci1 recommended.
!vpoch/mlo mh vd rio. Ill normial person s, hypochiloiliydri' a is iiioi'Ce tooCiio] iln

middle ag(e. Ii asthiiiam it is more conioiio in childhood, aicl( in tise c'aset's tiCe ('urxV't
of agC' incidC'(t'Ct of hVp')ocIhlorhxlVdr_ia runills paal-lel xWitIi thlt of liC' i(g- it'i(ltdl('e of
astliiiia, tihet' lgbCst poilt of e.ach CtIrxC beCiiig in t lililoodl

LOx fi'-eC acilitv xisfioiun d in fift\ -ou(t per t'eit. Of ole Stric's Of (as(s olf isthlilla
il fort\-ont' pCi' tL'cit tite total aciCd xxVas aISo loxx

'Thi'ere is also eX(oCss of MiUt'CiS ill tlIe fatstiiig julie, aiid t lit' lO\xx fr-C' acid Vlut'1C
max l)t'hprtlx (dtL' to tills exSceS illi(itcs.

It lilluSt be -also rt'm- 'iiilhCrC'd thlaft eXcCess 1iiIC'Us is part lx (IiLIC to i'-onic gii,lstritis
xhichl accoiipalilis long ilhl-lhca(ltl. It laxy also lie (Iit' to iiitiibitioll of tlie g.astric
secretion bx tihe adninistratlion (f' t'o(l-lic'-fr oil aiid fattx foo(ds to (l('fic'ate atstlimatic
clildlreii.

Ani iiiteresting- spCCtLlatioii is tlhat the stibstaiimc prodUClilng thie (alt'rgi( rcactl ioll is
not (lest r'o-el hy tihe (dig-estioii x'ieii hlxdirochhlori'' (i(aid is absenit .In this Iliauinel'
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foreigin proteini ma!- gain access to the bloo(l. It is claime(l that great improv%-emienit
is produced by the administrationi of hydrochloric acid.

'Thle .Vasal Factor.--Phvsicians are now inclinecd to regard the nasal factor- as of
secondary importanice only. Nasal abnormalities arc held to be secondary to nasal
allergic maniifestations, thickeninlg andl hvperplasia of the nasal mucosa being
pro(luced by the repeate(d swelling of the miucosa caused hy ceeiema. TModern treat-
mienlt shouild be, as far as possible, non-suirgical aned conservatiVe.

ST.ATUtS ASTHM1.\ 1Tc's.
In this condition sev-ere asthlna continuies almost xwithout interruption for daNs.

Death mnav recur from car(liac tailure, anloxemia, or long-standing pulmonary
congestion. In the last case of thlis type I saw, the dloctor macic the acute olbsrva-
tionl that (edema of the lungs ha(d probabl) set in, as the patient was bringing up
large quantities of clear, froth), blood-stained sputu1m . Treatmenit in tllis case \vas
sucCessful, an(d it was on these lines

1. The "conitinuous adrenialin" method adlvocated b) Hurst. lhree miinims of
adrenalin wvere giveni hypodermically every half-hour.

2. Continulous oxygen a(lministration by the nasal catheter.
:1. Car(liac stinmulants hypodermically caffein, coramine, strv(1ltli 11W.
4. Plenty of fluids by the mouth, including glucose and alcohol.

'IREATMENT.

J?espirtitorv Exercises. One of the imiost striking advaances in treatmiienit of late
has been the attempt to lessen movement of the affectedl lung by measures dlirecte(d
to control movemenit of the clhest-wall. 'l'o this group belong all the varieties of
collapse-therapy now,% used in the treatmiient of tuberculosis, suclh as artificial pnctumo-
thorax, phrenic avulsion, and thoracoplasty.

Respirator' exercises are being introduced as ani attemlpt to control cletlation of
the alveoli via the chest-wall.

It has been shown that the chroniic asthmatic, even in the periods between his
attacks, has learned a wrong use of his muscles of respiration. Because of his
dyspncea, he tries to breatlhe deeply, and( so over-distends the lungs, which are

already over-inflated.
'l'he danger is that his chest, owinig to slhorteniing of the accessory muscles of

respiration, will become fixe(d in the "inspiratory" position. How can this be
avoided? One group of exercises is of the "blowing-out tvpe." Inhalation is short
and expiration prolongedi. TIhese exercises aim at "emptying" the lunig.

A\ second group of exercises is used to make the diaphragm (1o as much of the
work as possible, andc a third group anims at 'increasing the flexibility of the chest-
wvall."

If the exercises prove beneficial the-re shoul(d be ani increase in chest measure-
ment, and in diaphragmatic excursioni, and the time occupied in expiration should
be lengthened.

Bacterial Vaccines.-TIhese are obviously of most use in cases of the "lung
trauma" group, where there is dlefinite infection of the respirator) tract, and where
there are one or twro organisms only present in the sputum.
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The initial (loses should be small, and(i it has been suggested that they should be
given intradermally instead of subcutaneouslv, to avoid undue reaction. Asthmatic
patients are often very sensitive to bacterial Xvaccines, an(l a course of treatment
may be prolongedl owing to the necessity of keeping the dosage small.

In my experienice, densensitization by bacterial vaccines is often successful, and
the patient remaitns free from attacks.

In some cases, however, the results are indefiniite, especiallv in those cases where
the X-ray shows very marked fibrous changes in the lungs. This method appears, at
least, to be a logical anid scientific attempt to solve the difficult problem of
desensitization.

Desenisitization by Noni-specific Proteins.-The use of tuberculin in this con-
nection has been menitionied in the section on lung trauma. Personally, I have not
seen good results or lastinig improvement follow its use. Van Leeuwen in his
"Allergic Diseases" claimiis that fifty per cent. of his asth.natic cases treated bv
tuberculin had Ino further attacks.
Other substances which have been used in the attempt to denisensitize by non-

specific methods are milk, peptone, andl sulphur, but the results so far appear to
be very disappointing.
The Asthma Research Council record that at one of their centres non-specific

desensitization is being aittemptedl by liver extract (campolon), in doses of from
0.5 c.c. weekly. Results of treatmiienit bv this method will be awaited with interest.
Asthma Powders and Spravs.-These are only mentioned in order that their use

may be conidemnied. Tlhe (langer is that the patient may become a drug addict, as
many) of these preparationis are saidl to contain cocaine. This point is well illustrated
by a case recently' reportedl at length in the me(lical journals, in which a patient
attempted to recover (lamiages from his (loctor on the groundi that the spray
prescribed hadl led to his becominig a cocaine addlict.

Methlods to Relie-Ve Spasmt..-Adrenalini anld ephedrini are so well known that they
need scarcelv be considerecd in (letail. Tremor atnd tachycardia, induce(d by their use,
are a resllt of sympathetic stimiiulation.

I have no experience of the use of benzN l-benzoate as atn anitispasmo(lic in asthma.
Miscellaneoins.-Potassium is liberatecl in the ser-um of animals oni stimulation of

the sympathetic. It has been tried in treatmenit, but wNithout avail. A similar remark
applies to acetyl-choline, a product of vagus stimulation.
The use of aspiriin in asthma has beeni recommen(led, but a small proportioni of

patients are aspirin-sensitive.
Theoretically atropini should( hbe a drug of valUte in relaxinig vagal spasm, and( it

sometimes gives good results.
In this short review I have tried to show how complex and manxv-sidedl is the

problem of asthma, considerecd as one of the allergic group of diseases. The allergic
reaction may perhaps be best summed up in the words of Robert Bridges, Poet
Laureate and(l Doctor of Medicine:

"By a secret miracle of chemistry
We hold initernial poise upon a razor edge
That may niot even be blunted, lest we sicken and die."
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The Treatment of Furunculosis and
Other Staphylococcal Lesions by Staphylococcal Toxoid

By EILEEN 0. BARTLEY, M.D., D.P.H.,

from the Department of Bacteriology, Queen's University of Belfast,
the Royal Victoria Hospital, Belfast, and the Benn Hospital, Belfast

THE discovery that many strainis of staphylococci produce a toxini (Neisser and
XVNlechsberg, 19011; Kraus anid Pibream, 19062; Parker, 19243; and Burnet, 19294)
has thrown fresh light on the problem of the treatment of staphylococcal lesions.
From staphylococcal toxin, Panton, Valentine, and Dix (1931)5 successfully

prepared staphylococcal toxoid.
In 1933 Parish6 found that staphylococcal toxoid was innocuous to laboratory

animals and was an efficient immunizing agent, causing an inicrease in the circulating
antibody. Parish, O'Meara, and Clarke7 published the results of further investiga-
tions in 1934. They found that the sera of numerous laboratory animals ancd human
subjects contained appreciable amounts of natural anti-toxin.

Staphylococcal toxoid w^as first used clinically in the treatment of staphylococcal
lesions by Panton and Valentine (1932)8, and by Dolmani (1933).9 The results they
obtained were suffcientlv encouraging to iniduce other wvorkers to investigate its
effect in the treatment of various lesions (lue to the staphylococcus. Among these
were ConnorlO in AXustralia, Dolman9 in Cania(da, anld 1K. S. Murrayll in England.
Their results, basedl oIn the treatment of a large number of cases, made it evident
that in staphylococcal toxoid, a rational and reasonably successful method has been
made available for the treatmenit of the chronic anid resistant infections due to this
organism.
The series of observations on wx,hich this article is based was begull in December,

1934, andl since then ninety-eight cases have been treate(d.

CLINICAi. RESULTS oi, TREATMENT.

rhe cases have been classified inlto four groups accor(linlg to the clinical result
obtained. These groups are: "Recovered," "Markedly Improved," "Improved,"
and "Unaltered."
Those classified as recoverecd were the patienits whose lesions completely disap-

peared during the course of treatment. They, were inot regarded as cured until their
condition had remained perfectlyr satisfactory for at least six months after the
conclusion of treatment.

TABLE I.
SuEMMARY OF RESULTS.

Result NTumber of CaSeS Percetittage
Recovered - - - 21 30.8
Mlarkedly, improved - - 5 36.7
Improvedl - - - If; 23.5
Unaltere(i - - - 6 8.8
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On considlerationi of these resuLlts, it is evident that ninety-one per cent. of the cases
treated (lerive(l benefit from the treatment, and that in thirty per cent. of all cases
the treatmenit prove(d completely successful.

Man) of the cases classified as "Markedly improved" have been so grouped
because, although their lesions have quite disappeared, their treatmllenlt only ceasedi
within the last six months. In six cases, or 8.8 per cenit., the treatment was a
complete failure. In a few cases relapses occurred some time after the conclusion
of their treatment, hut on receiving a secondl course of injectionis, the lesiotns again
cleared up, and(l sinice theni the patienits have remained well.

A few cases had recrudlescenices cluring the course of treatmenit but ev-entually
their condition showed a (lefinite if slight improvement. Apart from the clisappear-
ance of the local lesion, patients often experience anl increased senise of well-beinig
during treatmnent. Fifteen of themn volunteered the information that their appetites
had improvecd; they felt more energetic and better in genieral health since beginning
the course of inijections. The beneficial effect oni the healtlh of the cllildlrenl treate(l
wvas especially noteworthy.

TABLE II.

RESULTS IN MORE DETAIIL.
Lesioni Recovered Improved I iialtered '7 otal

Acne Keloi( - 1 1 2
Acne with Staphl. - 11 1 12
Boils - - 1, 1t 1 29
Dermatitis - - I - 3
Mleibomian C(ysts - 9 2
Stves - - 5 1 (6
Svcosis B3arbwe - 2 3 2 7

On consi(lerationi of the resuLlts obtained in v-arious clinical conditions, we find
that most success is attainedl in cases of recul-renit furuniculosis. Twenty--nine cases
of boils were treated; sev-enteen of these nmade a complete recovery, eight showedl
marked inmprovement, atncd tlhree showed only slight improvement. Ihe boils usually
(lisappear after two or three injectionis, anld dlo niot recur. Some cases improve more
slowlv; the lesionls as they occur become more and more superficial and heal faster,
uLntil they finially ceasc to appear. It has beeni nioted that in these cases fresh lesiolns
may appear two to three (lavs after the -weekly inijection, especially during the first
two or three weeks, althouglh ther-e may be nio other evidlence of reactioni.

TIhe results obtained in acnie with staphvlococcal infection have proved (lisap-
pointing. Of twelve cases, n1on1e could be described as cured, thoug-h all except one
showNedl improvemenit. TIhe percentage of relapses was high.

Seveni cases of sycosis barbw are included in this series. Two of them remaine(l
unialtere(d by the treatmenit, but the others were definitely improv%ed, two of them
having remainied free from trouble for several months.
Good results lhave beeni obtained in the treatment of styes. Of six cases treated,
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five became completely free from lesions atnd the sixthi iml1provC(l to a slight degree.
Some of tliese cases were of long standling.

A few cases of blepharitis were treatedl with satisfactory results, andc two cases
of meibomniani cys-ts y-iel(led to treatment after a proloniged course of inijectionis. Both
these- patienits nced a smiiall Course of two or three injectioins at intervals of a few
nmoniths in orcler to keep their li(Is in a i)ormiial conidition. In olne of thenm the condition
had beeni present for five years before treatment by toxoid xwas begun.

1)olmjjanj (1935)12 states that he obtainedlgood results in patieints with staphy-
lococcal inifections of the nlose atn(d nasal siniuses. 'lhree cases in the presenit series
hadl suchi an inlfectioll, two of them combininig the nasal inifectioni with pustules and
(lernmiatitis around the nose(and upper lip. These two patients didl very xvell, miakilig
a comiiplete recoverv after a prolonged course of treatimienlt. Thle third hlad onily a
few injectiols, without aniy change in his niasal discharge or chit-oniic pharyngitis.

In two cases of furunculosis a certaini degree of imlprovement took place durinig
the course of treatment, but althoughl treatmenit was contilLuedi thex madle no further
progress. \V"hell, howesever, treatimienit was stopped, they imiale a quick recovery.
'I[iis effect lias also beeni niotedI by AMUrray (1935),11 and(i he sulgg>ests as an exp)lana-
tion that the staphyIlocoCCus hias producudci a degree of toxemieniawhich it takes soniwe
timne for the circulating aniti-toxini to overcome.

Since infection with the staphllococcus is almilost Utniversal, it is nlot unlikely
that a great dleal of minlor ill-lhealthi should be due to the toxic effects of its products.
Ihlat this is prohbable is shon\wn by the inarked improvement in general health which
often occurs during0, a Course of injections of staphylococcal toxoid.

METHOD OF I REATMENT.

'I he preparation of staphylococcal toxoid use(I was that supplied by I)urroughs,
VelCome & to. It iS supplie(d in txo streigtlths, one teni times stroniger than the

other. P'atients were grenerally given a cotirse of six to eight inijections, beginning
with a (lose of O).1 or (0.2 c.c. of thle icHiIte toxoidl. '[he injections xere g,iven initra-
mIuscularly, at weeklv interx-als, aned the doses were increase(I progressively accord-
ing, to whether reactionis followed their administration or niot. Murraly and Dolman9
both recomiimendel an initial close of (3.5 c.c. of dilute toxoicl. 'I'his we have found to

he too strong' an initial close, as in several of our cases it (gave rise to a imiarked
-eneral (distl-bance. \We finl(l that 'er simall (loses give rise to nlo ot her (listiu-rbanice
thianla shlight soreniess at the sea-t of injectioll.

['he course of injectionis given in most cases was (3.2, (3.5, andi (0.75 cc.. of the
dilute toxoidI, followed by (3.1, (3.2, and (3.4 of the strong toxoid. In some cases this

plan ( oul(l not be followed beCMiuse of thc marked general reactionis w-hich occurred
in these patienits even whlenl smiall (loses xwere gixven. Con secquentlx treatmernt by the

smliall doses toleratedl hadl to be conitinuedi oxer a loniger periodl, up to niineteeni closes
having beeni given in a few inistances. 'I'lis prolon-ged( imiethodl of treatmlielnt was

also adopted ini those patietits xvhose lesions were slow in improving. In both types
of (ase the rcstilts obtalined were satisfactorx.
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The dosage (lepeni(ls uponi the indiv'idual patient anld his reaction to toxoid. One
has to be guilded h the individual an(l his respotnse just as in giving vaccines. For
example, one patient could tolkcrate a (lose of onlx- 0.3 c.c. of'f dilute toxoid, but as
the result of fifteeni injections he ma(le a complete recovery fromii a long-stanldiniig
furunculosis.

REAC' TIONS.

Notes of reactiolls wCe c made in fortv-three cases. Of thesc, sixteen, or thirty-nile
per cenit., observed n1o reaction vhatever. Iihc usual type of reactioni wvhich occurre(l
was a slight soreniess anid stiliness at the site of injectionI; this canl be disregardedl
from the point of' view of increase of dosage. It was accomipanlied in twentv-five
per cent. of cases by a mild geeneral reactioni, the patietnts complaininig of headache
and malaise wvhich occurred( clurinig the evening followxing the injection.
The more severe tx-pe of local reactioni was characterized by tenderiness, swelling,

and redness at the site of itnjection. Ihe nieedile puncture was surrounded by alalea
of redness sometimes up to three inches or more in diameter. This appeared twelve
hours after the inoculation, anid laste(d two or three clays. Often it was accom-
paniedl by headache.

Severe genieral reactionIs occul-re(i in seven cases, or sixteeni per cenit. of the
patients treated. TIhere was very mar-ke(d malaise wvith severe headache, general
aching, restlessness, andl sleeplessniess. These symptoms came on some lhours after
the injections, ancl sometinmes continuld inlto the following day, although they
became less severe as time wenit oni. IThere was probably a rise in temlperature,
although temperatures were not recor(le(l.

Nausea andc giddilless occurred in a fex cases, acnd( one or tx-o patienits complained
of a feeling of nausea wxhich lastedl for some days.

In two patients the first injectionl (of 0.5 c.c. dilute toxoid) had rather a curious
effect. Three hours after the ilnjection of toxoid their vision became blurred ancl
they were unable to see print or even large objects clearly. The colnditioll passed off
in half an hour, andc as followed by headache. A third patient ha(d similar
symptoms, but in a lesser degree, ancd in his case it was accompanied by itching of
both eyes. This man hacl a much smaller initial close thani the other two.

If the initial close is small, and care is takeni not to increase the dose too rapidly,
reactions give rise to very little trouble.

Several children have been treated in our series, and in nonie of them did any
reactions occur, thus conifirminig Dolmani's statement (1935)12 that in childreni the
inoculations give rise to very little discomfort.
Dolman (1935)12 also states that the tolerance wvhich adults develop to later closes

is soon lost, and if a lapse of onie molnthl has occurredl since the last close of toxoid,
the iniitial close of any .supplementary course should not be more thall 0.1 c.c. ol thle
strong toxoid. Our results conifirm this finding, andl in acddition we hav-e found that
during the course of prolonigedi treatmenit it is sometimes necessary to reduce the
dose, as the patienit may begin to show reactions to a larger dose if it is continued
over a niumber of weeks.

263



In six cases an exacerbation of the local lesion folloNwed the first one or two
injections.

EFFECT OF THE INOCULATION 0I, STAPHYLOCOCCAL TOXOII)
UPON THE CIRCULATING AkNTI-TOXIN.

The total number of cases treated and followevc up was sixty-eight. In almost all
cases the amount of circulating anti-toxin in the blood was estimated before treat-
menit. Estimations were carried out on ninety-five sera taken from patients before
treatment was beguni, and( the average amount of aniti-toxin present in these sera
vas found to be one intertnationial unit. The method used for this estimation was
that dlevised by Parish, O'Meara, andl Clarke' in 1934. It consists in the titration of
the amount of anti-toxini present in a sertum, the result being expresse(d in terms of
international tunits. (Parish-persotnal communication.)

IABL1E I Il.
UNITS OF CIRCULATING ANTI-TOXIN IN THE BL.OOD BEFORE AND AFTER TREATMENT.

Number of 1' its before lUnits after treatmenit with
cases treated tteatnent si.x to eight doses of toxoid

(0.62 c.c.)
68 1 7.7

The result shown in the above table is in accordance with Murray's observation
that four doses of toxoid increase the initial value of the circulating anti-toxin
almost eightfold. The figures given are the averages calculated from these sixty-
eight cases.

TABLE IV.

UNITS OF CIRCULATING ANTI-TOXIN IN THE Bwmoi) BEFORE AND AFTER
TIREATMENT IN DIFFERENT CLINICAL CONDITIONS.

.4 ve rage A.4ver,age titre a(fter Averctge aiount
C'ases inlitial titre six to eight weeks toxoid given

t rea tinent
Acne Keloid - 1 a 0.96 c.c.

Acne with Staph. 0.75 Is 0.4,5 C.c.
Boils - - 1 5 0.79 c.c.

Dermatitis - 2 10 0.57 c.c.

Meibomian Cysts - 1 5 1.55 c.c.

Styes - - 0.4 0.57 c.c.
Sycosis Barbw - 2 0.)5 c.c.

From this table it may be deduced that the increase of circulating anti-toxin is

not affected by the type or situation of the staphylococcal infection. Also, the

increase in the circulatinig anti-toxin bears no relationship to the amount of toxoid
given.

As regards the production of anti-toxin, it was also noted tllat two main types
of response could be distinguished. Some patients ac(uire aniti-toxin very slowly,
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reach a comparatively low titre (three units), and lose their acquired anti-toxini
equally slowly. On the other hand, some respond quickly, reach a high titre in a
short time (up to thirty-eight units has been noted), and lose their accluiredl anti-
toxin almost as quickly as they produce it.

Clinically, the members of the first group seem to have somewhat better results
than those of the seconcl group, but the numbers are not large enough to allow of
definite coniclusions being drawtn.

I'ABLE V .

RESULTS Sn1OWX-INCG THE AVERAGE INCREASE Oi .-ANTI-TOXIN IN EACH GROUP.

Reslult Units before treatmletit Uniits after treatmet-t
Recovered - - - 0.75 9.3
Markedly improved - 1.5 8
Slightly improved - - 0.7 11
Unaltered - - 0.4 5

On the whole, there is no relationship betNween the anti-toxin produced au(I the
clinical result, as is showvn in Table V.

The effect of the prolonged injection of toxoid was notecd in twenty-three cases.
Frequent estimations of the anti-toxic content of the blood of these patients Nere
carried out. In nine of them a continuous increase of circulating anti-toxin was
producecl, but in the remaining fourteen there was either no change or an actual
fall in the anti-toxic content of the blood. TIhe average fall observe(d was from
eleven units to three units. It was found that the anti-toxic titre of the bloocd always
falls wlhein treatment is stoppecl, but it seldom or never reaches its original level,
and, indeed, selclom goes below% two or three units in amount.

In those cases liable to recurrences, the estimation of the atnti-toxic coIntenlt of
the bloodl is useful, because it eniables us to determine if and wvhen a furth-er course
of treatment is advisable. It also serves as a guide in the treatment of those cases
which neecl a small dose every two or three -weeks to keep them free from lesions.

'VACCINE I REATMENT.

Almost all the patients who came for treatment witlh staphylococcal toxoi(d lhadl
had previous courses of vaccines, either stock or autogenous. In most of these cases
vaccine treatment was quite without results; in a few it -was responsible for a

temporary recovery, but was without effect on being trie(d a second time.

A possible explanation of the occasional success of vaccine therapy may be found
in the observation made by Burnet (1930),13 anid confirmiiedcby Parislh, OM'.cara,
and Clarke,7 that the toxins pro(luced by dlifferenit strains of staphylococcus aureus
vary in potency. If, therefore, the straini of staphylococcus aurcus used to make the
vaccine is a highly toxigenic one, that may account for its success vhenLiuse(l in
vaccine therapy.
With regard to the effect of vaccine therapy on the amount of circulating anti-

toxin in the blood, it was found that the average amount present in the bloods of
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all those wlho had hal vaccinies was 0.89 uinits, while the average amount present
in the bloods of tlhose} who hadl been treated 'with aitogenlous vaccines was twXo units.

Inoculation by staphylococcal toxoid marks a distinct advance in the treatment
of staphylococcal lesions, but muich further wZork remains to be (lonle in the investi-
gationi of other products of the staphylococcus. Evidenice is accunmulating to show
that there is more than one toxin produced by the staphylococcus, and also tllat
this organism produces other substances which are coincerned in infection and
immunity. I'he polyvalency of the staphylococcal toxins may account for some of
the failures in treatment which are at present inexplicable.

SUMMARY.

1. The inoculation of staphylococcal toxoid produces an increase in the anti-
toxin circulating in the blood.

2. In ninety per cent. of the cases treated, definite improvement of their clinical
condition resulted.

3. Six per cent. of cases showed no response.
4. Reactions following inoculations are not troublesome if the plan of giving an

initial dose of 0.1 or 0.2 c.c. of dilute toxoid is adhered to.

5. The general health of patients often shows marked improvement.
6. Children respond well, and reactions are not troublesome in their cases. The

same dosage was given no matter what the age of the patient.
7. Patients suffering from furunculosis, dermatitis, and styes are most likely to

have a favourable result.

I have much pleasure in acknowledging the willing help and co-operation of Dr.
McCaw, Dr. Lewis, and Dr. N. C. Graham in the carrying out of this work.
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A Case of Agranulocytosis
By J. T. LEWIS, B.SC., M.D., F.R.C.P.LOND.

Royal Victoria Hospital, Belfast

THE clinical features of agranulocytosis, and the frequent (levelopment of the
condition following the administration of pyramidon, are now widely recognized.
The folloxving case is sufficiently typical to be worth recording:-

Mrs. E. W., aged 53. Seen with Dr. J. Unsworth on 2nd April, 19:36. There
was a history of about one week's illness with a "septic throat," pyrexia, vomiting,
and occasional rigors. The patient looked ill, with slight cyanosis, and somc
respiratory distress. Temperature 1010 F., and pulse 130.

There was extensive ulceration of the fauces, with a greyislh slough onl both
tonsils. The cervical glands wxere not markedly enlarged, and the liver and spleen
were not palpable.
There w,as nothinig clse noteworthy on physical examination except profoundl

prostration. A swab from the tonsils hacd been reported negative for bac. cliphtheria.

The general features of the case suggested the possibility of agranulocytosis, and
on inquiry it was found that the patient had been taking a preparation which
probably contained pyramidon. It was not possible to find out how much of this
had been taken.

Investigations.-Leucocytes, 2,800 per cmm. No polymorphonuclear cells seen
in two films, leucocytes were entirely lymphocytes, mainly of the large type.

Blood-culture: sterile. Throat-swab: many spirochwtes and fusiform bacilli
present, with hoemolytic streptococci. No diphtheria bacilli detected. (The presence
of large numbers of Vincent's organisms in the throat is not uncommon in agranulo-
cytosis.)

Nucleotide therapy was advised, andd(uring the next four days the patient
received 80 c.c. pentose nucleotide by intramuscular injection, in divided doses.
There was no evidence of clinical inmprovement.
On 6th April she was admitted to the Royal Victoria Hospital. The temperature

was then 1020 F., pulse 136, respirations 56. Blood-count : Hb= sixty-two per cent.;
red cells=3,280,000 per cmm.; white cells= 800 per cmm. Film showed no poly-
morphonuclear leucocytes, platelets normal. She received a further 25 c.c. nucleotide
solution.
On 7th April her cond(lition xvas worse, and she had developed dlefinite signs of

broncho-pneumonia. The blood-film showed only an occasional lymphocyte. She
died on the same afttrnoon.

In this case ther-e wvas no evideente of l)one-marrow responlse aftel- five days of
moderately intensive nutcleotide therapy.

Liver extract was tnot usedI, althioug1h it is (onsi(lered by XVitts and others to be
of service in agranulocytosis.
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POST-O()RTEM NOTE.

A post-miiortemi exaamination was carr-ie(d out somile eighteeni 11OuI-s after (leathl.
The only\ gross )atholc,gical changes were a firmii greyish consolidation of the upper
lobe of the riglht lunIg, a redl consolidlationi of the lower lobe of the left lung, ulcera-
tion of the Pc cr's patches ain(d of the solitarv follicles of the ileum, andl fatty
changes in the liver. TIhe marrowr of the upper thir(d of the right femur was fatty
an(l show,,ed 110 I'leCOblastic reactionl.

Microscopically, the marrow of the upper third of the right femiiuL exhibits a
pre(lominance of nmveloblasts with a smiialler proportion of myelocytes. No mature
granulocvtes cani be seeni. Megarkerocytes are not re(lucedl in numiber. rhe lixer is
the seat of fatty changese, and(i is free from cellular inifiltrationi of anv kin(l. On the
other handc, the kidney exlhibits numnerous foci of cellular infiltratioin in the boundary
zone, and( many of the cells coniforimi in thieir general histolo-ical characters to
mxeloblasts. TIhe ulcerationi of the smiiall intestinie is attend(le( by a monioniuclear
infiltrationi of the submiucous an(l musculalr coats, anl(l bears a notable resemblance
to typhoil ulcer-ation. Tlhe consolidation of the lungs is peculiar in the respect that
the air-sacs are turgidl with a homogenous exuclate. TIhis exudate has been shown
to containi a large proportion of fibrin by Gram's staini, but polvnmorphonuclear
leucocvtes are entirelv absent.

ULSTER MEDICAL SOCIETY.
TIlE aInnual golf conipt(tition was held at the Royal Coun1tV I)oWn Golf Club,
Newscastle, by kindl permission of the captain and council. The presi(dent (Dr.
Foster Coates) entertainedl the Fellows anMelIcmbers to lunch and tea. The com-
petition, wlhich was eighteen holes againist bogey, resulted in a tie between Dr. F.
Barnies Elwood and Dr. H. Hilton Stewart, each beinlg "all square." Tlhe replay
resulted in a xin for Dr. Stewxart at the seventeenth hole.

Fellows and Members will be pleasedl to learn that, owving to the generosity of
the presidlent, a handsome paniel containing the names of all the presi(lenlts of the
Society has been erectecd in the hall of the Wrhitla lMedical Institute.

BRITISH MEDICAL ASSOCIATION, ANNUAL MEETING, 1937
By the time this report is in print the Arrangements Committee in Londlon will have

settled a provisional programme for the Belfast Meeting in July. Mlay we take this
opportunity of reminding local members that only when we have some idea of the

fundls at our disposal will it be possible to make any detailed plans for the enter-

tainment of our guests. If this is to be on the same scale as at previous meetings,
we should aim at raisitng locally about12,0O0. Only about £1,000 has beeni subscribed
up to date, so if you have not yet sent in your subscription, please let us have it as
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sooni as possible. A\ good responise floxw will save the fund(s monCVey whllichI Would other-
wise have to be spenit on the printing- and postinig of circulai letters. Subscriptions
should be senit to the Honorary Treasurer, r. XV. '\I. Fullerton, at the Headl Office
of the Ulster Banik Ltd.

S. T. IRwIN,
Chlairnani, Finanice Conmtnittee.

R. WV. NM. STRAIN,
Ilon. Loc(al General .1 ssistant Secretary.

,BRITISH MEDICAL ASSOCIATION
TYRONE DIVISION

IHE annual I xvaetiilgas held in the Tvrone CountV Hospital on the 12th MXIarch,
1936, at 4.30 p.m.

The financial report for the year 1934-5) w%as presenited by the secretary, approved
of, and signed by the chairman.
The following was the result of the election of oflice-bearers Chairman, Dr. J.

Chambers; vice-chairman, Dr. R. J. Spence; hon. secretary, Dr. J. R. Martin;
hon. treasurer, Dr. G. A. M. Gillespie; representative onl Bratnch Council, Dr. WV.
Lyle; representative otn Representative Body, Dr. XV. Ly-le.
A special meetinig -Nas heldl in the Tvrone Co Lnty Hospital Oil the 21st A!Iav, 1936,

at 4.30 p.m.
Thelc Natioinal Insurance I)efence Trust was discussed, and the lion. secrctary

was instructed to write to the secretary of the Branch and( find out the view'vs of
other Divisions, ancl notify the member of our Division on hearing from him.

As to the British lMedical Association meeting in Belfast in July, 1937, the
members were very enthusiastic about this, and many subscriptions were promised.
The hon. secretary xvas instructed to draft out a circular and send it to all practi-
tioners in County Tyrone, appealing for subscriptions.
As to a proposed amalgamation of the Tyrone and Fermanagh Divisions, on

hearing from the latter, it was decided to drop the matter for the present.

A special meeting was held in the Tyrone County Hospital on 20th August, 1936,
at 4.30 p.m., to discuss the scale of fees to dispensary medical officers in the
immunization scheme against diphtheria. After full discussion, it was unanimously
decided that a scale of seven shillings and sixpence per head, as laid down by the
British Medical Association, be the minimum fee acceptable to the Tyrone Division.
The hon. secretary of the Northern Irelandl Branch was informed accordingly.

JOHN R. MARTIN, Hon. Secretary.
Holmdene, Clogher, Co. Tyrone.
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MANUAL OF ENIERGENCIES: MIEDICAL, SURGICAL, AND OBST1ET1RIC.

I HEIR PATHIOLOGY, DIA;NOSlS, AND TREATMENT. By J. Snowman, M.D.,
M.R.C.IP.Lond. 1Third Edition, 19:36. John Bale, Sons & Danieisson, Ltd.
Pp. 401.

The author of this little book attempts to cover a very wvide field, and it may be said at once
that he does so in a concise yet lucid manner. This is the third edition of the book, which
shows that the author's efforts are appreciated. It has been completely revised and much of it
has been rew%ritten, in order that the text should be thoroughly up to date. The emergencies
caused by disease or accident to the various systems are first considered. Then follows a section
oIn poisons, including protein poisons and food poisoning, which should prove of considerable
value. The last section of the book is devoted to the dangerous emergencies in midwifery,
hanmorrhage being especially fully dealt with.

This book is essentially one foi- the busy geineral practitioner, as it is handy for carrying
around and vet contains detailed information on the treatment of the various emergencies
with wvhich he has to deal. The book is on the whole an excellent one, and this third edition
should have as great a popularity and as extensive a circulation as the preceding edlitions.

LABORAT1ORY PRACT(1ICE. By J. R. Currie anid Contributors. E'-dinburgh:
E. & S. Livingstone, 1936. Pp. 378, figs. 169. Price 21s. net.

Professor Currie, in the introduction to this book, states that it is addressed primarily to
medical graduates and licentiates, and therefore he assumes in the reader a knowledge of the
scientific fundamentals which every qualified practitioner should have acquired during his
me(lical training. Without such an assumption, it would have been impossible to convey in
a work of its relatively modest dimensioins any substantial instruction in all the variety of
topics treated.

It is intended for use as a laboratory companion rather than for systematic study, yet,
in spite of this limited field, it is easy to read, and in addition conveys a vast amount of
theoretical information, particularly from the point of view of the value to public health of
the various pieces of laboratory w%ork described. For example, in the case of a food-test,
relevant standlards of food purity are noted, and in the case of a metazoon, its life history is
described, so suggesting those stages against which repressive measures may most effectively
be directed.

Professor Currie himself is responsible for most of this work, including the sections on
chemistry, bacteriology, and meteorology. But the section on entomology was written
expressly for this book by Dr. Robert A. Staig, and the section on helminthology by Miss
Margaret XV. Jepps, both of whom are Lecturers in Zoology in the IUniversity of Glasgow;
while the section on protozoology was written by Dr. A. G. Mearns, Lecturer in Public Health
in the same university.

The book is a remarkably good one, and in spite of the modest description given it by
Professor Currie in his introduction, it is one that sihouldl( be in the library of every Department
of Public Health.
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