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A STUDY ON RHEUMATOQID ARTHKITIS AND ITS TEZATMENT

WITH SPECIAL, REFERENCE TO THE USE OF TH® NON-

SPECIFIC PROTEIN REACTION.

——mme=e Q00—

Introductory.

In spite of the sccumulated skill and experience of
centuries, the problem of the successful treatment of
rheumaﬁism and rheumstic diseases is one which, broadly
speaking, may be said to be unsolved, It is true theat
considerable progress has been made in certain directions.
The sali~ylic treatauent of acute rheunatism has established
its eff'icary, &nd to-day this drug is rightly regarded as
belonging to the small group ol' specirfics employed in the
treatment ol disesse. Again, the more general recognition
of the essential morbid snatomicel changes underlying the
disease known &as chronic rheumatism, chronic muscular
rheumatism, or fibrositis, has led to more rational and
more effective treatment, even though no specific remedy
is known which will cause the absorption of pathological
fibrous tissue. But here unfortunately the story of
progress endé; and when we turn to that particular zroup of
diseases known &s chronic non-suppurative or rheumstoid
erthritis we find that, though meny forme of trestment have
been adopted in the past, the results obtained have not been
in any way brilliant or even satisfactory. The most

striking/
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striking commentary on the efficacy of all the therapeutical
measures hitherto employed is the frequency with which, in
the wards, in the Out-patlent departuments of large
infirmaries,and in ordinmry 1life, there are to be seen
cripples suffering from the pefmanent sequelap of
rheumatold arthritis,

It vill readily be granted therefore that the
disease demands further investigation,and that any
avenus which gives the slightest indication of leading
to more satisfactory treatument, should be explored to
the utmost,

I propose in this thesis to detail the results
of observations on the treatment of 70 cases of
rheumatoid arthtitié,which I have made 1n the course
of an investigation extending over the past three
years, The scope of the investigation was mainly
therapeutical, but, in addition, efforte were made
by cultural experiments and by the inoculation of
animals, to deternine the astiological basis of the
diseass, The results obtained will be rescorded and
disocussed, and opportunity will be taken to make some
remarks on the theory of focal infection which, at
the present time, is being pressed as the chief
causative faoctor in this condition,

The/



The Disease,
As a prelimimary to the discussion, I have thought

it desirable to state exaotly what 1s meant by the term
chronic mon=-suppurative or rheumatold arthritis, for
there exists an amazing diversity of opinion as to the
nomenclature to be adopted for Jjoint affections of

this nature, We find the terms atrophlic artaritis,
hypertrophice arthritis, chronic articular rheumatism,
rheumatoid arthritls, chronic infectious arthritié, and
chronie rheumatic arthritis, used by different writers
to denote what seems to be the same form of dilsease,
For the most part,these terms serve merely to emphasize
some obvious but often comparatively unimportant\ |
point in the elinical manifestations of certain cases,
and their indiseriminate use tends to lead to
confusion, The terms osteo-arthritis and rheumatoid
arthritis are even regarded by some writers as
synoenymous, It will help- to c¢lear the ground,
therefore,if I offer some preliminary remarks regarding
my conception of the disease, At the same time, in
doing s0o, I hope to establish the methods and the
limits of efficacy of any rational therapeutical

procedure which may be adopted,

It seems to me, and this view is held by the
ma jority/



mz jority of those who have studied the arthritides,
that the disease is undoubtedly due to the action

of some organism or Qrganisms. It bears so

many resemblances to diseases which have been proved
due to organismal activity,that this must be accepted,
The infective agent manifests its presence by
attacking the white fibrous tissue, not only of

the joints, though that is the most important

feature, but also of the fasclae, aponeuroses,
periosteum, and oubcutaneo%s tissue, This point,which
is emphasized by Stockman, = is of fundamental
importance for two reasons, In the first place,

it provides a clear and definite pathological

basis on which rheumatoid arthritis can

be differentiated from ocsteo-arthritis, In the
second place, as will be seen later, it

indicates the lines along which rational treatment
should be direocted, It explainé,too,the variety

of the clinical manifestations of rheumatoid arthritis,
depending on the virulence of the infective agent

and the number of possible points of attack, The
disease may manifest itself by a slowly progressive

thickening/



congestion of the synovial membr;ne, synovial villi, and
fibrous cepsule of the joint, while the whole connective tissue
is proliferating. At the same time,similar chsnges may be, and
generally are, taking place in the fibrous tissue of other
parts of the body, in the fascis lata of the thighs, in the
aponeuroses at the attachment of muscle to bone, in the fibrous
tissue of the muscles clothing the pectoral and pelvie girdles,
in the panniculus adiposus of the abdomen, legs, and arms,

and occasionally in the periosteum of various bones.

The progress of the disease resolves itself into & contest
between the infective’agent and the defensive powers of the
patient., In some cases the individual overcomes the infection
and returne to normal, but in the great majority of csses the
disease progresses over a long period of years, though not
necessarily continuously. Sometimes the prooeséigzzgggfxthe
symptoms diminish, and for & time the patient is comparatively
wvell, Then the infection breaks out afresh, new joints are
affected, while those ﬁhich were originelly the seat of the
disesse become worse., In the end,it may be that the disease-
process is arrested, but generally not before irremediable
damage 18 done. The Proliferating and cohgested connective
tissue becomes organised, more fibrous,and less vascular,
while,in the affected joints,fibrous anchfosis, partial or

complete, i1s & common sequel.

Symptomatology.




Q.
Symptématology.

In the early stages, the symptoms and signs which accompany
these pathologicel changes are pain, stiffness, swelling,and
limitation of movement of the affected joints. In some cases,
it will be found that the limitation of movement of & joint,
particularly the shoulder joint, is not due to any articular
lesion, but is solely the result of the pain produced by an
sccompanying fibrositis of the fasciase of the muscles which
control its movement, In fact, even when the joint is affected,
the chief factor in limiting the movement of the joint at this
stagze, is the pain which the patient suffers. 1In the later
stages, the joint deformity is increased as 8 result of muscular
contractures,and,8$ this time, movement 1s limited chiefly because
of the anchylosis produced by the fibrous tissue changes in and
arouna the jdints. The pain caused by the associsted fibrositis
and panniculitis in other parts of the body increases the
disability of the patient, who,in the end jbecomes either &
complete oripple or at any rate an invalid for the rest of 1life.

Such is the depresaing story of the development and progress
of the disease known as rheumatoid arthritis. It will be
observed that,in the description given no reference has been
made to bony changes. These, when they do occur, come on late
in the disesase and result from the spread of the infective
process to the cartilege snd bone giving rise to erosions

of/



of these structures and to the formation of little
irregularities of bone by irritation, In this way
the changes in the bone differ entirely from those
seen in the disease known as osteo=-arthritis, where,
as in pointed out by Stodkmif} there is primarily a combined
process of bone absorption and bone production, In the
latter type,the fibrous tissue structures of the Jjoint
are practically unaffected until a late stage 1in the
disease, and then chiefly by a deposition of new bone
in the ligaments and synovial membranes, though
ocecasionally the synovial membrane is increased by
mechanical irritation, Cliniecally also,this type is
entirely different in its development and progress, In
this investigation, only cases of rheumatoid arthritis
as defined above were dealt with,
Aotlology,

The aetlology of the disease is quite unknown,
There is a fairly widespread opinion that many, if not
all, of these Jjoint affections are the direct sequelas
of infeoctions in some other part of the body, Pyorrhoea
alvéolaris, septic conditions at the roots of the teeth,
tonsillitis and septic diseases generally of the naso-
pharynx, middle-e&r disease, chronic disease of the
genito-urinary organs, chronic lung conditions,have all at
different times been claimed as th- original foeci of
infection,/



infection, When these have falled the speculating
physician, he has turned as a last resort to the
alimentary tract, talked vaguely of intestinal
toxaemia,and saddled the gut with the whole respomnsibility,
This view of focal infection is based largely on the
analogy of gomorrhoeal arthritis arising from a focus
of infection in the genito-urinary passages, It is

- difficult either to prove or disprove such a theory,
though it is not easy to conceive such a multiplicity
of causes of rheumatoid arthritis, and it is even more
difficult to explain how so many people suffer from the
infections enumerated and yet how few of them actually
suffer from arthritis, It will be readlly conceded,
however, that the infective agent must enter the body
at some point,and that this point coulf be called the
focus of infeotlion, In thé cases under revieﬁ,the
most careful search was made for the presence of foci
of infection in other parts of the body and,with the
possible exception of three cases (Cases X, XVI and XVII),
none was found #Which could be regarded in any way as
causative of the disease, Furthermore, the chief
therapeutical measure adopted, namely "protein shock"
therapy, 1is one which, as will be shown later, would
have caused any hidden focus of infection to Blare up,

This happened in only three cases and in at least one
(Case/



10,
(Case 70), the focus 1it up had obviously nothing to do
with ihe joint condition, It can only be concluded
from these observations that, if originally there did
exist focil of infection, they had cleared up long before
the patient came under observation, and that the main
seat of infection was then in the tissues of the
affected joints,

in every case Wherevsynovial fluid could be got
from a diseassed joint,and in one case where, after
operation, diseased synovial membrane was obtained,
examination of films for the presence of organisms was
made but, except in two cases, always with negative
results, Attempts were made to cultivate organisms from
the fluids and the synovial membrane,but only in one case
was this successful, In case 46 a diphtheroid organism
was obtailned on culture,

The fluids obtained from Jjoints,and suspensions of
the organisms cultivated,were in jected into rabbits
intraperitoneally, subcutaneously, and directly into
the Jjoints, but in no instance did they produce lesions
in the animals under experiment, This experience
coincides with that of most other workers in the same
field, and suggests that the ordinary methods of
bacteriological investigation are useless for the purpose

of determining the causative organism of these joint

affections,

Ireatuent /
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Treatment ,
Enough has been said of the development and progress

of rheumatoid arthritis to show that ratlonal treatment
should be directed along two taln lines, Efforts should
be mede,not only to destroy the infective agent, but

also to prevent or minimise the disabilities which

arise from the local changes in the Joints, It has
already been pointed out that, in the'early stages of

the disease,the chief factor in producing limitation of
movement 1s pain in the tissues of and around the Jjoints,
or, almost as frequently, in the fibrous tlssue of the
muscles controlling the movements of tiwe joint, On the
ground that pain is a demand on the part of the body for
rhysiological rest to the affected part the patiemt is
frequently advised not to move the diseased Jjoint, if
indeed efforts are not made by splints or other mechanical
means to secure this end, It is my firm conviction
that no more perniclous advice could be given, Counter=
irritants and local anodyne applications should be used
to diminish pain as far as possible, but,from the
beginning,the patient should be encouraged to use the
affected joints, and this can be aided by massage and
passive movements, If that 1is not done it can result

only in disaster, for adhesions form in the joints, and

contracture/
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contracture ofbmuscles takés place, leading to deformity
and diéablement which will tax and often defeat the
efforts of even the most skilled expert in orthopaedic
methods, If there 1s any septic focus of iafectlion
present, it should be removed even though it bears no
causative relationship to the Jjoint infeotion, for the
téxins absorbed from such a focus will act detrimentally
on the general health of the patient, and at the same time
will irritate the already inflamed fibrous tissue, thus
causing an increase in the disabling symptoms, In view,
however, of the relative infrequency with which such a
focus can be found,this method of attack 1s not of much
help, and I am of opinion that, in the ma jority of cases,
the removal of a septic focus is to be regarded as a
general measure to improve the health of the patient,rather
than a specific act to remove the source of the infection,
It 1s a mere platitudse to say that the chief aim of
treatment is to destroy the infective agent, That 1s
exactly where the difficulty lies, for there is no drug
known which aets specifically in these cases, like quinine
in malaria or salicylates in rheumatic fever, Furthermore,
general antiseptios,when administered by the mouth or

parenterally, cannot be obtained in the blood or tissues

in/



13,
in concentrations sufficient to produce any effect on
the causative organism, Nor can drugs be introduced
directly through the skin into the affected Jjoints by
inunction, or, as will be seen in another part of this
thesis, by an electrie curreant, in quantitles sufficient
to affeet in the slightest the disease process,

Siace there 1s no known method by which a direct
attack may be made on the infective agent, attention
must be directed towards attacking it through {he
natural defensive mechanism of the body, This cannot
be attailned by the use of a specific vaccline,for the
causative organism of the disease is unknownj and it 1s
hopeless to expeet that the in jection of a vaccine made
from one of the multitude of organisms Which constitute
the flora of the alimentary canal, respiratory passages,
or genito-urinary tract,could lead to the production of
anti=bodies which would affect specifically the unknown
microbe, Accordingly, it would appear that the most
which cean be done is to take measures to avoid the
sequelae of the disease by movement and massage, and to
improve the general health and hygienlc coaditions of
~the patient in the hope that in this way the infection
may be overcome,

One of the most striking features in the development
and/
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and progress of a case of rheumatoid arthritis, is the
very slight reaction of the host to tae invading organisn,
The stimulus is apparently small,and in general the
reaction is slight, If a greater reaction could be
produced by an applied stimulus,it might reasonably be
expected that the beneficilal results would be increased
proportionately, The therapeutical measure which
suggests itself as being suiltable for an experiment of
this nature is that known as intravenous protein therapy,
non-specific protein therapy, or protein shock therapy,
History of Protein Therapy,

Intravenous protein therapy implies the treatment
of disease by injecting a protein into a patient by the
intra-venous route, In general,the protein is one
which 1s'not normally present in the tissues of man,
This method of treatment, which, as the name implies, is
essentially non-specific had, curiously enough, 1its origin
in a therapesutical measure which was based on the idea of
the strictest specificity = namely vaccine therapy, Ag a
result of the strenuous advocacy of Wrigkt and other
immmologiste,the treatment of disease by vaccines
expanded until 1t included practioally every form of
infection, The greatest emphasis was laid on the

importance of preparing these vaccines from the organisms

which/
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which were actually invading the tissues of the patient;
they must be autogenous, or, 1f that was impracticable they
must be made from organisms similar to those whicih were
the causative agents of the disease, These views were
strictly in accordance with modern conceptions regarding
immunity, The dead bodies of the organisms introduced into
the tissues of the patient were expected to lead to a
production of specific anti-bodies which would reinforce
the defences of the body ia thelr struggle with the
invading forees of disease, Further, the work of
Wright on Yopsoniuns"™ seemed to show that there was a
negative as well as & positive phase of resistance
following the injection of vaccine, and the greatest
care had to be exereised that no general systemio
+~ reaction on the part of the patient'éhould take place,
lest a negative phase of resistance should develop which
might do irreparable damage,

The eminently sucecessful results following the
use of typhoid vaccine in the prophylaxis of typhoid
fever gave a fillp to its use in thse treatment of that
disease, but the clinical successes,when the vaccine was
given suboutaneougly and with all precautions against a
general reaction on the part of the patient,were not

(3)
great , In 1912 and again in 1914 Ichikawa, still

with/
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with the idea of specificity, administered typhoid
vaccine by the intravenous route and reported on the
greater benefit which acerued from this method of
administrat ion, He found that more than half of
his cases ¥reated 1ln this way were cured after the first
or second injection,and he further made the startling
observation that,when he treated patients suffering from
para=typhoid fever with the same typhoid vaccine,he obtained
equally good results, He noticed also that there was
igvariably a general reaction on the part of the patieat 1ia
the form of chill, temporary elevation of temperature, and
increased pulse=-rate, but that this did not influence
detriméntally the results obtained, About the same time,
and independently, some workers ia the Argentine(4)reported
similar successful results, following the intravenous use
of typhoid vaccine ,and Kraus and Mazzafs) struck with these
findings,investigated the use of B, Coli-vaccine intra-
venously and found that it produced results which wers quite
as good, Here,then,were two very interesting and,from the
immunological point of view,rather startling observations =
Typhoid fever successfully treated with B,Coli vaccine,and
paratyphoid fever with typhoid vaccine, | It is true tnat
the supporters of absolute specificity in the vaccine
Ppreatment of disease could still point to the fact that &ll

the orgeniems used were closely allied,and that the results
obtained/
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obtained might be due to something of the nature of a group
reaction, Very soon, however, it became clear that this
argument could not be accepted, for the intravenous injection
of vaccines of other organisms which were entirely different
from the causative organisms of the dissease,was found to be
followed by considsrable benefit,

From these climieal results it became obvious that, to the
various defensive agents which the body had been found to
possess 4~ agglutinins, precipitins, opsomins, bacteriolysins
and othersythere had to be added something else which had some
therapeutical power, That "something™ was induced by the
injection of agents which were entirely different from the
erganisms causing the disease,and must therefore be not only
entirely non-specific, but must also depend in some way on &
general reaction of the body, The exact nature of that
"something® was_ and still is, unknown, but as the intravenous
injection of dead bacteria always resulted in & train of
symptoms which resembled in some ways those of shock, &an easy
way out of the difficulty was to call it the "shock" reaction,
Further,it was soon found that this “shock" reaction eould be
induced by the injection,not only of a bacterial protein,but
&lso of any other protein,such as normal serum or proteoses,
and it was realised that,in some way or other,this "protein
shock reaction (to combine ia a term its various attributes) on

the part of the patient might be of advantage in ridding the
body/
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body of disease, It was very natural that a therapeutlcal
measure which seemed to be 80 general in its action should be
employed in other infections and already there exists an
extensive literature reporting on its use in many diseases
wich are beyond the scope o{ this thesis, _

In 1916,Miller and Lusk G)reported on a series of cases
of arthritis of various types treated in this way, Since
then,other workers in America,(7) and 601(8) in this country,
have published their experieices with non-specific therapy, and
in general they conclude that in a certain proportion of cases
great benefit has been derived, An examination of the cases
reported shows that attention has been focussed chiefly on the
treatment of acute rheumatism,though Cowie and Calhoun(g) have
studied a small series of 7 cases of chronic arthritis which
proved intractable to other forms of therapy, and Gow has
reported three.cases of rheumatoid arthritis which showed
very marked improvenent under this method of treatuwent, Nons
of the investigators, however, has confined his observations
to one type of disease, and in no instance have the cases
been followed for & longer period than a few months,

For these reasons, it seemed to me to be a matter of
considerable practical importance to investigate the efficacy
of this procedure in rheumatoid arthritis, If the conclusions
were to be of any value the series must be made large enough

to include nearly every form of the disease, early or advanced,

Furthermore/
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Furthermore, the cases must be followed for a prolonged period
to observe the ultimate effects of treatument, Again it will
be obvious, from what has beeus sald regarding the nature of
the disease, that, while it would be perfectly Justifiable
to enquire whether the non-specific protein reaction brought
the infective proeess to an end, it could hardly be expected
that 1t would remove the adhesions from & Jjoint, stretch a
contracted muscle,or soften organised fibrous tissue,
Accordingly, in treating the cases to be described,every
measure was taken to prevent deformity,if it had not already
taken place or to correct existing deformities and increase
the range of movement of Jjoints by massage, passive movements,
splints,and other orthopaedic resources available, Though
the treatment 1s complicated, it does not appear that this
complexity invalidates any conclusions which may be drawn
régarding'the effect of protein shock therapy, for the ultimate
test applied was cessation of infection, As far as possible,
the cases were followed over periods up to three years from
the time they came under treatmentsand the last report on
each case will be noted, . An attempt will therefore be made
to answer the following enquiriesg:=
(1) Is non-specific protein therapy to be regarded as &
valuable addition to our therapeutical armamentarium,

in dealing with Jjoint diseases of this nature?

(11) If it is to be so regarded, in what particular tgpe of
types of ocases are the best results to be expected?
In other words,what are the limits of efficacy of
this treatment ?

(111)/
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(11i) If beneficial results follow this therapeutical
procedure, can these be regarded as permanent,or
is the improvement only temporary?

In addition to these enquirles which are chiefly
of practical interest,there will require to be considered
the broader questlion of the mechanism of the non-specifie
protein reation,which is of some importance because it may
throw light on the problems of immunity,

The first point to be decided was the choice of a
forelgn protelin, Conslderation of the results of previous
workers showed that the choice could be with advantage
limited to three,-solutions of proteoses, normal horse
gerum, and bacterial proteins,-all of ﬁhich produce similar
effects, The first was re jected because of the very great
care waich has to be exercised 1n its administration for,
even if a solution of proteoses be injected very slowly into
a veln, the injection is sometimes followed by collapse of
the patient, The second presented even greater possibilities
of danger, for the intravenous injection of serum 6 if given at too
long an interval after a previous 1lnjection might precipitate
a true anaphylactic shock and thereby jeopardise the life of
the patient, ~The final cho}oe, therefore, lay betwsen
geveral bacterial proteins and,as the use of typhoid vaccine
had been reported to be free from serious conseguences,
there was no good reason for using any other, Further, \
typhoid vaccine had the advantage that it wuld be made up
aceording/
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according to well-known rules, the dosage @ould be fixed with a
fair degree of accuracy, and its sterility could be guaranteed,
At the commencemeat of the investigation,ordinary typhoid
vaccine alone was used, and in general each patient received
ag a first dose 100 million organisms in 5 cublc centimetres
of normal saline solution,
The Reaction,

When this dose was injected intravenously into a patient,
no symptoms made their appearance during the next 30 mlnutes,
At varying intervals after that, but generally within one hour
from the time of injection, a very definite train of symptoms
ensued, and ofteh quite suddenly, In some casses,there was
only slight twitehing of the muscles of the arms and legs,
accompanied at times by a feeling of coldness, In others,
this twitching extended to the muscles of the trunk, became
general, gave rise to an actual rigor, and the patient complained
of geeling very cold and shivery, This was by far the commonest
result and accordingly, in order to increase the comfort of the
patient, it became a routiné measure to put extra blankets and
het water bottles in the bed as soon as the injection was given,
The duration of the rigor was variable, sometimes lasting as
long a&s one hour, but in the majority of cases it began to
pass off in 30-45 minutes, During the shivering, the

patient practically always complained of headache, in somse

cases/
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cases slight, in others pronounced and lasting sometimes for
- as long as 24 hours, Frequently there was associated with
the rigor, abdominal discomfort, nauseé and vomiting, and in
one case the patient suffered from slight diarrhoea, The
nausea and vomiting was not generally severe, but in order
to reduce it to & minimum it was found advisable to give
the injections in the morning several hours after breakfast,
add then give nothing but fluids until the discomfort
following the administration had passed off, In a feow
cases, where the rigor did not s pear at all, the patient
suffered from headache and a general feelling of malaise,
and somestimes,when the appearance of the rigor was‘delayed
for several hours, there was headache for an hour or two
before the shivering started, Cases have been recorded
in which the reaction was unusually severe,and where the
patient became very restless, dyspnoeic,and oyanotic,

In such cases,it is said that the symptoms are relleved
by a hypodermic injection of 1 cubic centimetre of 1 in
1000 solution of adrenalin hydrochloride or. 1/100th
grain of atropine sulphate, In the series of cases
investigated, the necessity for administering such an

in jeection did not arise, No reaction took place which
was suggestive 1in any way of endangering the 1life of
the patient,

Soon after the onset of the chill, or prior to it

it/
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if the chill was delayed, the patient's temperature
began to rise and continued to do so until ¥ reached
a maximum, sometimes in two,but more generally in six
to eight hours,and occasionally even in ten hours, Th&
- average range of maximum rise in temperature was between 102°F.
.and 104?F. the higheét rise recorded bveing 106.8°F. in
case XI, Even with this very high temperature the
patient did not appear very 1ll and there was no cause
for alarm, . Coiacident with the increase in temperature
the pulse rate was Iincreased generally from 20 to 30
béats per minute, Though the above may be taken as &
general statement of the rise in tempefature which follows
the injection, it must be moted that in some cases it 1is
impossible to get such a rise, In case VI, for example,
though repeated injections were given, only in one
instance did the temperature rise to 100°F, The
significanee of this observation will be discussed later,
From the time the rigor ceased until the temperature
reached its maximum,the patient as a rule felt hot and
unco:ifortable, bﬁt then a profuse perspiration developed,
and with this the temperature began to fall, Th® patient
continued to sweat freely for several hours and during
that time often fell asleep, while the temperature fell
to normal, Generally speaking, even though there was

bpyrexla previous to the injection, the temperature came
down/
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down to normal in 24 hours and in some cases did not
rise again, Occasionally at the end of 24 hours the
temperature was still elevated but, if this happeued,
the normal was reached during the next day, From this
descoription of the events which follow the 1lntravenous
in jection of typhoid vaccine,it will be obvious that
the picture resembles in its essential qualities that
seen in a malarial paroxyem, There is the “cold stage"
assocliated with chill, an abrupt rise in temperature,
nausea and vomiting, That is followed by a "hot stage®
during whibh the patient feels uneasy and uncomfortable,
and then ensues the “sweating stage® when the patient,
bathed in perspiration, sinks into a fefreshing sleep
and the temperature falls to normal, It can hardly,
however, be inferred from this,that the mechanlsm ¢f the
production of & malarial psroxysm 1s by the sudden
introduction into the blood=stream ¢f a foreign
substance, either the parasites or the altered haemoglobin,
but the remarkable similarity in the two pictures is at
least suggestive,

During the general reaction,certain changes take
place in the blood pressure and in the number of white
cells in the blood, For practical reasons,it was
quite impossible to study these changes in all the
cases described in this theéis. It would have meant
living with the patients during the investigation for
changes/
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changes in thé blood occur from hour to hour, A fow
sélected cases were studled in detall,and the observations
made coincide with those of other workers, Immediately
after the injection,there is a slight fall in the systoliec
blood pressure and a diminution in the number of
leucocytes, particularly of the polymorphonuclear type,
This decrease in number reaches its lowest level about 1%
nours af%er the injection, Gow(IO) and Cowie and
Calhoun, ) who have made similar observations, suggest
that the reason for this leucopenia is the emigration
of the leucocytes from the superficial blood to the
internal organs, It seems to me that a more rational
explaﬁation is that it is due to the slowing of the
circulation resulting from the fall in blood pressure,and
to the consequent dropping out of the leucosytes from the
mein stream, The number of leucocytes now begins to
increase,and from the 7th to the 9th hour reaches 1its
highest level, At this time,a leucocytosis of 15,000
to 25,000 per c,m,m, can be observed,and the inerease 1is
chiefly of the polymorphonuclear type, In Case XI, where
the temperature rose to 106?8F‘,the number of leucocytes
rose to 40,000 per c.,m,m, In soue cases only & small
rise takes place,and in others (e.,g, Case VI) there is
no élteration in the number of the white cells, The

leucocytes then diminish in nuwmber and in 15 to 24 hours

have/
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Yave returned to normal, The leucocyte curve in genseral
follows the temperature curve,

Exanination of films made a few hours after the
in jection, showed the presence of myelocytes,and frequently
nucleated red cells were seen, The appearance of these
young cells in the blood=-stream suggests that the effect
of the intravenous injection of a foreign protein is to
stimulate the tissues which produce the white cells of the
blood, and lead to a leucocytosis,

The attached chart shows the leucocyte curves of
typical cases,

In addition to the general reaction already described.
there was frequently observed an aggravation of the symptoms
of the disease from which the patients suffered, Bhey
"complained that the affected Jjoints were more painful, that
their feeling of stiffness was increased, and objectively
there was no doubt that the Jjolnts were more tender to
touch, Many of the patients who suffered from fibrositis
in different parts of the body and from panniculitis, complained
that they felt “sore all over" -a complaint which indicated
that the inflamed fibrous tissue which was the basis of these
lesions had in some way been irritated,

Accentuation of the symptoms.of thé disease lasted
until the temperature returned to normal, and generally

for some hours after, This "focal reaction, as it may

be/
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be called in contradistinction to the general reaction, is
of some importaucs Trom the therapeutical point of view,and its
significance will be discussed iater. When the symptoms of
the general reaction had subsided,the temperature had
returned to normal, and the increased pain and ténderness

in the affected joints had passed off, the patients, in the

ma jority of cases,experienced a sense of well-being, They
stated that they felt very much better, that their Jjoints
were less painful; and that they could move them more

freely, In some cases this improvement was maintained,

in others,after a day or two,the pain returned, the mobility
diminished and,in cases which had originally been febrile,
the temperature began to rise again, It will be seen,
therefore;that the reaction which follows the intravenous

in jection of typhoid vaccine is diphasic in type, The first
phase is marked by general malalse and by an exaggeration

of the symptoms of the disease, The second is associated
with a general feeling of well=being and with considerable
clinical improvement,though this improvement may be only
temporary in charaeter,

It could hardly be expected that a disease so resistant
to ordinary methods of treatment as chronic arthritis’would
be cured by one injection of typhoid vaccine,and therefore
consideration had to be given to the questions of the

frequency and dosage of subsequent in ject ions,
Cowie/
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(12)
Cowle states that,in the treatment of acute arthritis,we

may be justified in giving daily injections but that, in

view of the severity of the reaction and the condition of

the patient, it is good practice to let a day intervene
between the 1njections. After observing the effects of the
first injection on & number of patients,I came to the conclusion
that, in the ocircumstances,it was not Jjustifiable to respeat

the in jections after so short an interval, In the treatment
of acute rheumatism,where spesed is an all=important factor in
order to minimise the risk of cardiac involvement, such &
procedure may be perfectly Jjustifiable, But in the more
chronic forms of arthritis, where the disease has already
lasted from several months to several years, there is not

the same necessity for haste, In such cases,it seemed to me
that'it would be better practice to allow several days to
elapse between the injections, for, if the method of cure was
non=specific and therefore depending on some reaction on the
parf. of the patient, it seemed that more benefit was likely
to acerue if the patient was allowed to recover completely
from the general upset induced by the previous injection,

In some cases the reaction was & severe omdeal, so much so
that, on one occasion,where an attempt was made to repeat the
injection in two days, the patient refused to submit to it,
Therefore it was decided to allow an interval of at least four
days between the injeotions, the second and subsequent

injections/
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in jections being given from five to seven days after the
preceding, This decision was Jjustified in its results,
for in those cases where no improvement followed treatment
at these intervals, more frequent injections were given,
with no gain in therapeutic efficacy, Naturally, the
number of injections varied inversely as the beneficilal
results obtalned, As a rule fxam four or five were given,
and in some cases,where the condition proved very resistant,
as many as nine were administered, In general, the
conclusion was reached that, if there was little or no
improvement consequent on five intravenous injections of
typhoid vaccine,there was no use proceeding further with
this form of treatment,

The question of the dosage of subsequent 1in jections
presented a little difficulty at first, as it was found in
some cases that the repeated injection of the original dose
resulted in the patient reacting less and less as each dose
was given, It was noted further at an early stageg that
unless there was some definite reaction,little or no benefit
resulted, Accordingly it was decided to give as the
second dose 125 million or 150 million typhoid organisms,
depending on the extent of the original reaction, The
third and subsequent doses were increased to 200 million
and 250 million, but the latter was the wmaximum employed,

It cannot be too strongly emphasised that the dosage is,

as/
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ag may be expected, not a fixed ome, A small dose may be
sufficient to induce a severe reaction in a sensitive
patient, but, judging from the experlence gained in giving a
large number of such injections, it is quite safe to start
with 100 million typhold organisms, If the patient has a
- good temperature reaction,the same dose can be repeated or
increased to 125 million, If, however,the reaction is not
great, 150 million should be given, The physician, when he
becomes. familiar witi this form of therapy, can gauge from
the previous reaction whether the dose should be ddminished
or increased, but no additional benefit is likely to accrue
if th? dgse of 250 million typhold organisms is exceeded,
Cecil 18 states that,by accident,three of his patlents were
given 400 to 500 million typhoid bacilli intravenously, yet
the reaction was 1little, if any, more severe than that caused
by smaller doses,and the therapeutic effect no better, I
have not attempted to administer such doses, for I am
convinced that the best procedure is to administer a dose
sufficient to produce'a sharp temperature reaction and as
few side-effects, in the shape of headache, nausea, and
vomiting, as possible, This can be attained, as has been
indicated, by commencing with 100 million organisms,
slightly increasing the next dose, and then basing the dosage
of subsequent injections on the reaction manifested by the
patient, If this is done, it will be found that the

reaction/
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reaction following the second and furthér doses isg similar
to that described in detail as following the first dose,
the only difference being that the initisl mesleise ie genersally
of shorter aurstion, and the uncomforteble effects on the
patient less severe, The attached temperature charts give
e clear ides of the train of events which constitute the
prrotein shock reattion in typicsel csses,

In the first fourteen cases,ordinary typhoid vaccine
in doses &8s described sbove was used, and the following ure
the clinicel records of six of those cases, The other &ight
c&ses are recorded in Series I of the Appenuix,
~Case 1, R.L. Male. Age 2. Admitted 14th March, 1921.
History:- Illness begen in December, 1920, when the left
shoulder-joint became very painful, tender, and slightly
swollen. A week later,the rigzht shoulder joint became
effected in & similar fashion, and during the next few weeks
the disease spreed to the elbow, wrist, and finger joints of
both arms,and to both knees snd enkle joints., He received
trestment from his own medical attenasnt,but no improvement
resulted, At timeshe suffered from considerable pein in the
effected joints, st times the pain was slight, but stiffness
and consequent limitation of movement persisted,

Previcus History:- He had always enjoyed good health except

for an attack of Rheumatic fever when 15 years of 8ge.

Condition on Admission:-

The /
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The right elbow 15 very peinful &nd tender and,as a
consequence,the rore-srm can be flexea only through an angle
of %0°. There is slight thickening of the peri-articular
tissues of the joint. 7There is no swelling or pain in the
left elbow,but movement of that joint is stiffly performed,
Both wristfs are swollen, as a result of thickening of the
peri-srticular tissues; they are tender, and movement is
associested with & considersble degree of psin. The proximal
inter-phalangeel joints of both hands ere swollen and painful,
end he can cnly half-close his hands, These joints of the
ring end middle fingers of the right hend are fusiform, due
to swelling anu hypertrophy 4f the syno¥ial membrane and
capsular ligements, snd the patient can hardly move them.,
There is swelling of the right knee as & result of thickening
of the synovisal membrene,&end there is tenderness on pressure
over this swelling. There is no evidence of fluid within
the joints. The left knee, both ankles, and both shoulders,
are painful and slightly tender,but there is no swelling in
any of these joints,‘though all movements thereof are stiffly
performed, This pein and stiffness is most marked in the
morning and becomes less &8 the day advances and the patient
moves his jolnts.

The temperature is normal. The heart and lungs are
unaffected. No Septis Focus csan be fqund.
Treatment:- 89/38/21., At 10,30 a.m. 100 million typhoid

organisme /
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orgenisms in 5 c.c. of normal saline were given intravenously,

The leucocyte count before injection was 6,000 per c,mm. At
18 noon, headeche developed which was severe for 45 minutes

and then became dull, Temperature at that time was 99.8°F.,

and leucocyte count was 3,800 per c.mm. At 4 p.m, the
temperature was 100°.2 F. &snd leucocyte count was 8,600 per c.mm,
At 6 p.m. he developed & slight rigor which lasted for 30
minutes,and at 8 p.m. the temperature hsad risen to 10s°.6 F.

The leucocyte count at this time was 15,600 per c.mm, At

10,30 p.m, he began to pérspire and by 11 p.m. was bathed in
perspiration.

30/53/21. At 8 a.m. Temperature was 100°.6 F. amd
laucocyte count 7,500. He complained of. increased pain and
stiffness in his affected jolints which were more tender on
pressure,

31/3#R1. Tempersture 98°.6 F. Leucoosyte count 6,500
per c.mm., There wes diminution of pain, swelling, and stiff-
ness;in the affected joints,and he was much more supple.

6/4/21. At 10.30 e&.m. 150 million typhoid organisms
in 5 ¢.c. of normal ssline were given intravenously. At
11 a.m. & rigor developed which lasted for 30 minutes. The
temperature gradusally rose, a8t & p.m. was 101°.8 F.q8nd st
%+ p.m., reasched its highest level, viz. 104°F. He then began
to perspire freely, foll ésleep, ana at midnight his
temperature was 98°.6 F. Next morning,the temperature

was /



was normel. The leucocyte counts were as shown on the
disgram indicsting the typical changes whioch take place

in the number of white cells of the blood consequent on the
injection of & foreign protein. During the reaction,he
suffered from headache which was not so severe or prolonged
as during the first reactioh. His joints were at first
more painful but during the next day the pain and stiffness
receded an& the range of movement was increased,

For the third injection,a dose of 200 million orgenisms
was administered. The general reaction was not so severg,the
tempersture rising to 103°F., and the leucocyte count to
16,800. Again all the joints began to ache after the rigor,
but this sching grauusally passed off,and two days afterwards
the following clinical note was made "To-day the swelling
of the right knee~joint and of the inter-phslangesl joints
hss &almost disappeared., He still complains of stiffness, but
the reange of movement of all joints is much greater,snd the
pain associated with movement 1a'considerab&y diminished,"

Two more infections were given in doses of 250 million
organiems, and consequent on these injections the following
note was made. 30/4/21 “All movements are now of fullirange.
There is no swelling of any joint and no pain on movement.

He still complains of some stiffness and tiredness in the
joints of his legs sfter walkingabout for some time."

Other two injections of 250 million organisms were given

but /
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but the reaction following the injection in each case was
slight.
On 13/5/21 he wee discharged well,

After History:- In Merch, 1923,1 learned that this patient
had returned to his work &s & miner., Since that time,I have

not been able to get into touch vwith him.

Cage III. T.L. Age 26, Male, Admitted 25th Feb., 1921,
History:~ Iliness cbmmenced in October, 1920,with pain,
swelling,and stiffness,in the right wrist-joint. This con-
tinued for one month,and then the left knee beceme stiff,
swollen, and slightly pasinful., The disesse spread to both
énkles, the right knee, left elbow, right wrist, and several
of the joints or the fingers.

Previous Health:- Good.

Condition on Admission:- The patient looks il11l, worn, and

cachectic., He sweats freely,snd the temperature is elevated,
Both wrists show & swollen hypertrophied synovial membrane,
are very tender to touch,and painful on movement, The
metacarpo-phalangeal joint of the right index finger is
affected in the seame way, and there is some atrophy of the
intrinsic muscles of the hands,

Both knees: are markedly swollen &nd tender. They contain
fluid,and the synovial membrane is hypertrophied., The fluid
withdrawn from the joint and exemined for organisms showed
none in film or on culture., There is marked atrophy of the

muscles /
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muscles above the knees and of the calf muscles, The
enkle-joints show thickening of synovial membrane snd periar-
ticular tissues,and are very painful and tender, No focus
of infection is discovered.
Trestment :~ During the first five weeks of this patient's
stay in hospitsl,carbolic o0il dressings were applied to
his ankles, knees, and wrists, and he was treasted with
intremusculer injections of Intramine, (Coldos=al Sulphur)
end Collos:1l Iodine by mouth., There was no improvement,
indeed, the infection hada spread to the right elbow-joint
which was painful and swollen, and the biceps muscle was
beginning to show some degree of contracture. During all
this time the temperature reméined elevsted, being seldom
normel end never rising above 100°F, He was quite unable
to walk,and movement,even in bed,caused considerable pailn,

29 /4 /21. 100 million t yphold organisms were injected
intravenously. There was & considerable reaction,and in
48 hours the temperature had fallen to normal. During the
remainder of his &stay in hospital,it did not rise sagain,
Following on & second injection of 125 million orgsnisms,
there wés & better tempersture response than on the first
occasion, and improvement began to take place. The knees,
elbows, and wristis,became less swollen and tender,

He was gilven & series of injections, nine in all,
in doses rising to 250 million organisms. This was done

et/



at an early period in the investigation,when it was not
quite clear how many injections should be given. There is
little doubt that the last four were unnecessary., After
cach injectiony,there wass rairly good temperature resaction,
though the headache and general malaise diminished as the
number of injectione inoresased,

Condition on Dishhsrge:- "“Left elbow and all finger-joints are

now normal, though there is still some atrophy of the
intrinsic muscles of the hands., Both wrists and both ankles
show some thickening of the periarticular tissues and synovial
membranes, but there is no pain or tenderness on pressure,and
movement of these joints 'is only very slightly restricted,
there is still some thickening of the tissues round both
knees, but movement 1is complete in rangey,and there ig no pain
or tenderness. The petient's general health hes shown marked
improvement. He walks well but stiffly."

After History:- 20/4/23. The patient was seen to-day. Since

hie dischsrge from hospital,he has completed his apprentice-
ship a8 & boiler-meker. He walks perfectly, eand it would be
impossible to say thiat he had ever suffered from disesse
of his joints.

Feb.1924. The patient, having felled to get work at
his traae, has been employed for the past five months &8s
& postman, He is well.

Case V. Jo McC, Femele., Aet.35. Admitted 29/3/1.
History/
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History:- Illness began 25 years sgo with swelling in

the right ankle and lameness, followed soon by pain in
both knees, without swelling. She continued at work for

6 monthe,though the pein in her knees caused much lgss of
sleep, The disease hes been progressive, and gradually all
the joints,with the exception of the hip joints, have become
effected. The ankles, wr;ata, feet,snd hends,are now
deformed.

Previous History:- She stetes she hes always had good

yle alt h °

Condition on &dmission:- The patient is thin but looks

healthy. There is marked thickening of the synovial
membrane of both wrist-joints and of the metacarpo-phalsangesal
joints of both hends. The interossel muscles are atrophied,
and there is marked ulnar deviation of the fingers. The
wrists cannot pe extended,but they can be flexed to & right
angle, Swelling of the interphalangeal joints prevents
the closing of the hands completely. Skigrems show
thinning of cartilage snd atrophy of bone at ends of phalanges,
The elbows show thickening of synoviul meﬁbrane, and
contracture of both biceps muscles limits extension to sbout
30° from the streight position, thcugh flexion is complete,
There is partial ankylosis (fibrous) of both shoulder
joints. They cen be sbaucted to almecst & right angle with
the body, but further flexion csuses the scapula to move

with/
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with the humerus.

The knees 8&re only very slightly thickened,but are
very painful, perticularly during the night. The snkles
are slightly tender on pressure, There is marked external
deviation of the toes of both feet, the mets-tarso-
phalangeal joints being swollen, painful, end tender on
pressure, and partially dislocsted by the contracture of
the extensor tendons of the toes. There is pain in other
parts of the body, particularly at the back of the neck,
on the shoulders, and on the soles of both feet, due to
f'ibrositis.

No focus orf 1nfec£ion can be found, Heart &nd lungs
are normal, ' -
Treatment := This patient was obvioﬁsly suffering from
what mayFe regarded as the permanent sequelse of rheumstoid
srthritis, anda the deformities of the hands ana feet had
resched such & stage, that nothing in the way of trestment
would be likely to correct them., It was decided to try
the effect of intravenous protein therapy,in the hope
that it might at lesst diminish the gevere bain, and quell
the intfective process,

8 injections in all were given intravenously., After
each injeection, pein wes increesed im the affected joints
for 24+-48 hours, followed by & considersble diminution.
Following on the third injection, the pain which the

patient /
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patient suffered at night disappeﬁred, and she could move
her joints more freely. Five more injections were given,
and though the cefcormities persisted and she could hencle
things only with difficulty, snd walk slowly and awkwardly,
she left hospital improved in the sense that she suffered
much less pain than she aid before treatment, end there was
.greater mobility of the affected joints.

After history:- March 1924. Thi&s improvement has been

maintained, There has been no recrudescence of the disease,
No other joint has become affected.

Cage VI, J.G. Male., Aet.4l. Admittea 6th April, 19%21.
History:- In 1909,he began to suffer from stiffness and

rein in his feet and snkles. Graduslly the condition apread,
his knees, &nkles, and shoulders, becoming very swollen and
peinful. From time to time remissions took place, but the
swelling and pain always returned, sometimes affecting other
joints, each recurrence leaving him more end more crippled.
Hie?Spiné became stiff, the temporo-mendibular joints on both
sldes becsume sffected, and when he was admitted to the Western
Infirmery in October, 1919, he was & complete cripple. It waa
found, st thet tire thet he had merked pyurie and tjat the
bladder was very sm&ll and contracted, its ceapacity,when
sttempts were made to £ill it being not greater than 6 fluid
ounces., No tubercle bac&lli or gonococeél were found in the

urine, which contained,on culture,s gram positive diplcocusus

resembling /
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resembling the pmeumococcus,ond & few colonies of & coarse
diphtheroid bacillus. Fluid withdrswn from the knee-joint
showea no orgsnisms on filmy,but & scanty growth of a grsam
negative bacillus on culture.
He received vigorous treatment for the Cystitis,but little
or no improvement resultea,and he was discharged in statu quo.
He was admitted again in September, 1920, but no improve-
ment resulted from the treastment he received in hospital,
Conditioni-~ On re-admission in April, 1921, it is found
that his head 1s quite immoveable on his shoulders,and that
nis neck is rigid - the reault of snkylLosis of the cervical
vertebrse, The temporo-mendibular joints on both sides are
snkylosed,and the Lap between the upper and lower teeth is
not more than # inch. The knees are permanently fixed, due
to contrscture of the flexor muscles, and any stteapt to
straighten them causes considerable pain. There is marked
loosening of the ligaments of the fingers and toes,and atrophy
of all the muscles of the limbs., He still passes &a large
quentity of pus in the urine,and the bladder is small and
contracted,so that he hes incontinence ol urine day and night.
Treatment—- This patient was in & very low state of health,
He was bed-ridden,and the alterstions which had taken place
jn his joints and muscles were obviously permsnent., It was
possible that his disabilities were increased by the constant
toxic absorption from his septic bladder, and as this condition

had /
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had been absclutely resistant to treatment by lavage and
all the ordinary urinary antisepticse given by the mouth;
it wes aecided to try the effect of protein shock therapy.

The first injection consisted of 100 million typhoid
organisms. After the injection he felt shivery, héd some
neuses, and his temperature rose to 100°F. There was
no alterstion in the smount of pus in his urine,and no
change in his joint conaition.

Eight other injecticns were given_in doses rising to
300 million orgenisms, but although,after esch injection,the
patient'had nauses &and ocreslonally shivering, the temperature
uid not rise sbove 100°F. In sddition it wes noted that there
was no incresse in the leucocyte count after each injection,
the highest count being 6,500 per c,mm.

There was no limprovement in his joints, and there was
no diminution in the smount of pus in his urine, He was
dismissed from hoapital in statu quo ante,

Remarks:-~  This cese is of interest in that, though the
dosage was incressed to 300 million organisms, it was
impossible to produce & reaction on the part of the patient,
either in the form of increased temperature, or of indresse
in the number of vhite cells of the blood.

Case/
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Case X. C.M. Female, Aet.30. Admitted 27th Nuy 6 . 1921.
History:- Illness commenced in October, 1919, with pain

sna swelling in the feet. In December, 1919,the joints

of the fingers became swollen and painfu}, ana she was
incapacitatea for work. She had suffered for some years
from chronic bronchitis.

She was admitted to the Western Infirmary in January,
1920. There was synovial thickening in the joints of the
fingers, &nd ulnar deviation of the fingers on both sides,
The metatearsophslangegl joints of the 1lst and 2nd toes of
the right rooct were swollen. She exhibited s8ll the signs
of chronic bronchitis.

She was treated with injections of normal horse serum,
end showed some improvement, ®s the swelling of the finger
jointe partielly subsided,and movement}of the joints of the
feet incréaeed. She was discharged from hospital in March,
1920.

This improvement was maintained for & short time, but
the condition recurred snd she was readmitted in Mey, 1921,

Condition on aamission:- The right wrist is markedly

swollen end tender,end feels pulpy to touch. Movement is
considerably restricted. All the proximal inter-phalangeal
joints are peinful, end thet of the left middle finger shows

distinct fusiform swelling. The skin over the swelling
is/



is bluish in colour. There is ulnsar deviation of the

fingers of both hends,®8nd some atrophy of the intrinsio
muscles of the hanas. The knees are siightly éwollen but
not tender, and movement is unimpaired, There is thickening
of the synovial membrsne of the left metstarsophalengeal
Joints &ana in that of the right greet toe, which are painful
end tender on rressure.

The chest is smphysemetous; the respirstopy murmur is
harsh and sccompasnied by sibilant and sonorous rhonchi and
coarse réles, She perspires freely. The heart is normsl.
Treatment := Six injections were given in doses rising to
£50 million typhoid orgenisms., After each injection there
was conslderable reaction, the temperaiure rising to between
102°F. &and 103°F. with the usual incresse of pain, rollowed
by & diminution in the symptoms,

There was no marked improvement as & result of the
treatment in this case. It 18 true that there was less pain
and swelling in the right wrist and fingers, and movements
were freer., But there was still tenderness on pressure over
all the metatarsophalangeal joints of the left foot and the
right great toe, which interfered with walking. The
infeoctive process was still active,

Remarks:- It is possible that there was & focus of
infection in thie case, nameiy, the severe chronic bronchitis

from/
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from which she suffered,

Case XI. J.M. Mele. Age 30. Admitted 14th June, 1921,
History:- One evening in the beginning of May, 1921, he

felt a tingling sensation in his feets and,the following day,
he had pain and swel{ing of the meteatarsophalangeal joints.

He continued at work till the end of May, when the pain and
swelling increesed,and he wes forced to remein in bed. During
the 14 days prior to his admission to hospital, the right knee
end then the left became very painful and swollen, and several
of the finger joints became similarly affected. Both elbows
and the deft shoulder were painful for & time,but this passed
off.

Previous Healthi- From 1917-1919 he served with the army

in. Egypt, and,while there, suffered from malarie and bronchitis.
Otherwise his hesalth was good. He stated he had never suffered
from gonorrhess,

Condition on admiesion:i:=- The left knee 18 swollen and the

joint conteins & considerable emount of fluid. A film made
from this fluid shows the presence of & considerable number
of leucocytes, some gram-negative bacllli, and & few gram-
positive diplococci. Repeated attempts to grow these
organisms proved unsuccessful.

The right knee is very little affected,but the patient
states thet before sdmission it wes worse than the left,

There /
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There is marked swelling of the perisrticular tissues

of the metstarsophelangesal joints of both feet, These are
very tender to rressure,end the slightest movement causes pain.
The proximal inter-phalangesal joints of the little
finger of the right hend and of the fourth finger of the
left hend sre swollen and painful, and normal movement is
impossible,
His genersal condition is poor. Temperature and pulse
are elevated., No septic foci oan be found., Heart and lungs
sre normal.
Treatment :- Six injections were given at intervals of
5 days, before the patient's temperature settled to normal
end rem&ined there, During thet time,there was gradusl
sna continuous improvement of the joint conaition,and &
note made & week after the 6th injection states "Tempersture
has remained normal since lest injection. The left knee-joint
now conteins no tluid,but has some thickening,and is still
stiff and slightly tender on pressure. The joints c¢f the
right hand are now normel., There is some paln and stiffness
in the proximal inter-phslangesl joint of the left ring fingen
sand still some swelling snd tenderness of the metstarsophalangesl
joints of both feet."
No more injections were given for 14 days, during which F
time the temperature remained normal,and all the affected

joints/
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Joints becaume well except those of the toes and the left
ring T'inger, Ee then received & acse ¢f 250 million
$yphoid organisms ana his tempersture rose to 106°.8 F.
(This was the highest recorded tempersture in the whole
series of cases and, as I have already indicated, was not
associated with eny slarming symptoms.) The leucocyte
count st the height of the reaction was 40,000 per c.,mm,
The tempersture reeched ncrmal in 24 hours and did not
rise &goin., No further injections were given, and the
peintful concition of the metatarscphalangesl joints was
treeted by massage, brine baths, snd sctive and passive
movements, For & iLime,there was considerable hyperaesthesia
of the skin of the feet, resembling somewhat the condition
seen in trench reet, but this slowly passeu off,8nd he wes
dischargeu from hospitel practicslly well.

After History:- March, 1924. The patient has returned to

his work as & bsker., He states that after a long walk
his feet are sore and stiff. This 1s caused by severasl
callosities which have developed over the interphalsngeal
joints of the toes of both feet. All the joints of the
body appresr normel. The infective process has been

completely checked.
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From this comparatively smeall series of cases, certsain

gefinite conclusions could be drawn. By the use of the non-

specific protein reaction, better results could be obteined in
the trestment of rheumstoid srthritis than by eny other thera-
reuticeal measure. Seven of the fourteen cases had shown very
marked improveument] in one case,the infective agent appesared to
be quelled in &ll joints except one; two had,to some extent,been
improved; and in four cases only,no benefit had been derived.
Whether ccmplete cure had been attained in any case,remsined

for time to shovw. Certain festures of this therapeutical messure
wefe however objectionsble, in that it was &an uncomfortable
ordeal for the patient who, on occasion, complained of the sick-
ness or»>more frequently,the severe headache which followed the
injection. 1 decldeu, because of this, to investigste as to
whether such & powerful reaction was essentisl, sand whether
similar results -ould be obtainea by the use of an esgent which
waeg less toxie to the patient. For tﬁis rurpose, I used a
residual or detoxicated typhoid vaccine mede &ccording to the
method described by Jenkiné}g) The essential charsacteristic of
this veccine is that the endo-toxins of the organisms sare removed
by various chémical means, and that it consists solely of the
protoplesm of the bocdies of the orgeanisms. If similar thera-
peuticel results,withcut most cI the associsted malaise,could be
obtsined by the use of & vaccine of this type, it would be of
great advantasge. In the next series of cases to be recorded, this

vaccine was useu in doses similar to those given in the first
series.

During the investigsation of.th in which ordinary-
tyrhoid / e cases
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tyrhoid veccine was used,some observatione were made dn the
production of agglutinins. As wes to be expected, the
intravencus injection of ordinary tgphoid vaccine inverisbly
resulted in an increase in the agglutinin titre of the serum
of the patient. 1In the new serieg, when detoxicsted vaccine
was Injected intravenously, it mas;found that in every case
except one, Case XVI, there was no increase whatever in the
egglutinin titre. The exception was so striking,that further
comment is reserved until the cese 1s de&lt with in full,
for the observations made in this csse saprear to throw some
light on the mechanism of the non-specific resction,

In this series,16 cases were trested,and the clinical
records of six of these are described here., The records of
the other ten cases will be Cfound in series 2 of ﬁhe Appendizx,
Cege XV. M.A, Female, Age 30. Admitted 20th Sept., 1921,
_Historz:- Illness commenced 10 years ago,with pain in soles
of feet along the balls of the toes. Thie persisted for one
year,but wes never very severe,and che was ehle to walk about,
About that time she suffered from & profuse leucorrhoeadl
discharge. The left ankle then became swollen andé painful,
and the condition spread to both wriste &and both shoulders.

During the next seven yvears,the jcint condition underwent
a series of remissions and exacerdbations, Sometimes she had
little or no pain, at other times she was very stiff and her

joints/
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Joints were tender, but ;he was gble to carry on her housework.

In 1919, 6 weeks after the birth of her child, the left
snkle became very much swollen and painful, the left wrist
became affected in the same way snd she began to have
difficulty in raising 9oth arms above the level of the
shoulders. This, she states, was due partly to pain in
the shoulders snd pertly to weskness. These joints remained
affected for the next nine monthse, and then considersble
improvement took place &ana she was able to get about fairly
comfortably.

In June, 1921, the clsease returned to the joints which
had originally been afr'ected,and has persisted until dste
of admission,

Previous History:- She has always had good health until the

commencement of this illness.

Condition on Admission:= There is still occeasionel white

discharge from the veagine,but this is not more than ordinary
leucorrhoes, There is no evidence of gonococeal infection,
and no septic foci can be found.

There is considersble wasting of the muscles of the
shoulder girdles., Movements oI the shaulder-joints are
not limitea, but &re stiffly performed and associated with

rein over the snterior aspect or the joints, Pressure over

these parts shows that there is slight thickening sand

tenderness of the synovial membranes. There is a painful
fivbrous / ‘
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fibrous nodule on the right suprascapular region.

The elbow=joints are not affected,but the wrists
show thickening of periarticular tissues and are tender
on pressure. There is marked limitation of movement. 1In
the right wrist,no extension is posseible, and flexion only
through 16°, The left wrist can be extended through 15°
and flexed through 10° from the straight line,

The only finger joint affected is the proximal inter-
phalengeal joint of the right little finger, the synovial
membrene of which is swollen and tender, The hip, knee,and
right ankle joints,are not affected,but the left ankle is
swollen and tender to pressure just below the internal and
external malleoli. There is marked deformity of all the
toes of both feet. There is tenderness on pressure over the
metatarsophélangeal joints, and there is fibrous tissue cresk-
ing on movement,

Treatment = A first injection of 100 million detoxicated
typhold orgenisms we® given at 10,30 a.m. Two hours |
afterwards,she had & rigor which lasted for 30 minutes,and
then there followed the ususl train of symptoms associsted
with the injection of ordinary vaceine. There was the hot
stage; after which she perspired freely. She had slight
nausea and severe headsche, the temperature rose to 102°.4 F,
and returned to normel in 24 hours. The leucooyte count rose

from/
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from 4,800 to 18,000 the next day,and returned to 6,000 per
c.mm. in 48 hours.

During the sweating stage,the patient had sharp pain
in all affected joints. It is interesting to note that the
pain was incressed in the fibrous nodule on the right supra-
scapular region.

Thie exsacerbstion of symptoms passed off,and in three
days there was considerable improvewent., All the affected
joints were freer in movement, and the swelling in the left
ankle had diminished.

A second 1njection of 200 million orgenisms was given,
the same train of symptoms followed, but the rigor was of
shorter duration. There was no nausea,and the highest
tempersture recorded was 100°.8 F, There was again exacerbation
of symptoms,and the affected phéelangeal joints became very
painful and red,

Four days sfterwards & third injection of 250 million
organisms was given., Following this,there was no rigor but
merely & feeling of cold. The tempersture rose to 100°,8 F.,
severe headache ensued, and all the affected joints became
sore and stiff.

Three further injections of 250 million organisms were
given apd even though,in one instence the temperatufe only
reached 99°F., the patient had the same feeling of coldness

and then of heat and sweating,with severe headache and pain
in/
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in 8ll sffected joints.

Continuous improvement in the joint condition was
observed, She was given exercises and massage to render
hér more supple, and,on her discharge from hospital on 7th
November, 1922, the following was her condition. "All
movements of the shoulder joints are performed freely and
without pain. The finger joints are now normal. There is
still thickening of the periarticular tissues of both wrists,
but the range ol movement is markedly increased and is not
associated with pain or tenderness,

The swelling of the left ankle is much less,and all
movements can be performed completely ana without pain.
There 48 now no pain on pressure over metatarsophalangesal
joints,"

After History:- Znd February, 1924. This patient was

seen to=-day. The improvement has been maintained, She is

able to perform &8ll her household duties,and can walk five
miles without fatigue. On occasion, she has pain in her
shoulders which is relieved by massage. This pain is due to
fibrositis. There is still some thickening of the periar-
ticular tissues of both wrists.

Cese XVi, J.McK, Female. Age 17. Admitted 20th Sept., 1921.
History:- The illness began acutely in December, 1919, with

heaasche, vomiting, end general mslaise, and & transient

resh /
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rash appeared on the arms esnd legs. The vright knee-joint
became very painful and swollen,and,in a few days,the disecase
spread to the left knee and to both ankles., Associsted with
these symptoms there was marked elevation of temperature,
which persistea in spite of treatment with salicylates,

After two weeks,the affecticn of the knees and &nkles
beceme much less, but the high tempersture persisted, Her
doctor could not &account for this,and sent the blood to be

examined by Wédal's test. He received & report saying that

the test was positive, but,in & letter which accompanied
the patient to hospital,he remarked that he doubted if she
really suffered from enteric fever. This positive Wikdal
reaction is of great interest in view of the subsequent
history of the case,

The temperature settled graduslly,and the joint condition
improved, but she still had some pain and stiffness in the
affected joints, and was unable to move about freely.

In Merch, 1920, there wses another acute attack, the
temperatqre rising and remeaining high, while both wrists
became affected., This attaok persisted with varying degrees

of intensity of symptoms until June, 1920, when the

temperature settled to normal,end the’ patient was able
to get up and go about for the first sime since December,

1919, though the wrist-joints remsained swollen send painful,
In/
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In OQctober, 1920, she had another bout of fever with
sickness and vomlting. In this, &8 in the former attack,
all the affected joints became sore and swollen., This
ettack gradually subsided about Christmas, 1920.

In February, 1921,.there was & fourth eimilar
attack,and this time the proximal inter-phalangeal
joint of the left index finger becesme affected, This
graduslly subsided, but in April, 1921, she had sanother
attack,and all the joints of the fingers became affected,
This attack leasted till June, 1921, when she definitely
improved. Since that daste,there have been no further
sttacks,.

The salient facts in the history sre therefore
(1) Five quite definite attackse of high fever with pain
and swelling 1n’joints recurring at irregular intervals,
snd on each occasion involving some new joint and (2)

A Positive Widél Reaction,

Condition on @dmission:-  The shoulder-joints are

unaftr'ected. The elbow joints show & little thickening
of the periarticular tissues,but there is no pain or
tenderness on pressure. There is slight contracture of
the right biceps muacle and greater contracture of the
left biceps,which limits moveuwment of the forearms in
extension,

The right wrist shows marked thickening of
the/
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the periarticular tissues. snd synovial membrane, is very
tendér on pressure and only very sligzht movement 1is possible
without causing the patient a great amount of pain., There
is westing of the intrinsic muscles of the hand,

The thickening of the tissues of the left wrist is
not so marked &as on the right side. There 1is only slight
pein and tenderness, and the joint cam be extended through
an angle of 10° and flexed through &n angle of 300 from
the straight line.

All the proximal interphelangeal joints are swollen
and fusiform, due to the thickening of their synovial
membrenes, end they are very tender on pressure., There
is some contracture of the flexor muscles of the fingers,
and the ring and little fingers of both h&nds show very
considerable deformity,

The knee and ankle joints are now normal, yet these
were the first to be affected., The metatarsophalangeal
joints of both feet are ewoilen because of thickening
of the synovial membrsne, and are tender on pressure,
There are also some aress on the soles which are tender,
and she states that,when she walks or stands about for
any length of’time‘her feet become hot snd psinful on the
soles and along the roots of the toes,

The temperature on admission is normsl.

Treatment : - The temperature remsained normsl for fhé

firet/
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first few days after admission,&and then began slowly

to rise. On 29th Sept., the first injection of 100
million detoxicatad typhoid orgenisme was given. 1In

90 minutes,there was & rigor which lasted for 45 minutes,
followed by the ususl hot and sweeting steges,ana with
incresse of stiffness in afrected jocints,but no increase
of pein., The tempersture rose to 102°F. and in 18 hours
returned to normel. Thereefter however it became of the
remittent type,and on lst October the spleen was pslpable.
On 6/10/21 & second injection of 800 million organisms
was given,&nd this was followed by the usual train of
symptoms. Consequent on this,four doses of 250 million
orgenisme were given on 11/10/21, 19 /40/1, 85/10/R1,
and 3/11/1.

After the second injection,the temperature became
irregularly intermittent, and,following the fourth
injection, it becage normel and remained so during the
remainder of the patientls stay in hospital. The spleen
was palpable until the 19/10/21. The tempersature curves
following the last two doses of vaccine were of noramal
type. At no time was there any disrrhoesa, and the
patient, although fevered, did not feel ill. No typhoid
organisms were found in repeated exsmination of the

stools,

The following is the record of the Widal Resotions.
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Date. Standard Agglutinin Units,

29 /9 /21 (before treatment) . . . « . 6.6

11/10/2 v ¢ v o o ¢ « « + o 4 . . . BBD

19/10/21 & v v v v v e e o s e .. . T14

26/10/2L v v« o ¢ ¢ « o o e « o+ + R05

Z3/11/2L v v v 4 ¢ e e o o o s o . . &5
The joint condition showed some improvement. The swelling
of the proximal inter-phalangesl joints diminished, there
was lesgs tenderness,and the range of movement was incresased,
1the only change in the wrist joints wes that the left wrist
was less painful. There was uiminution in tenderness of the
metatarsophalangeal joints of both feet,&na she could walk
more easily.
Remarks:- The most striking features in this nase were
the extraordinary changes which took placé in the agglutinin
titre, the appesrsnce of intermittent fever, and the enlarge-
ment of the epleén, oorcurring after the injeotion of detoxicated
typhoid vaoccine, Vaccine from the same ampoule had been given
to Case XV., but here the temperature returned to normal in
24 hours,end there was no chenge in the agglutinin titre of
her serum. Furthermore none of the other ceses treated with
detoxicated vaccine exhibited a simller train of symptoms,and
no alteration was observed in the agglutinin content of their
sera,

To explain these curious results,attention muet be drawn

to the faot noted by her ususal medical attendant that some

weeks /
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weeks after the onset of the disesse the blood showed a

positive Widal reaction. It is possible that the infective

‘agent responsible for her first condition wes the B.t yphosus,

that she was really & typhoid carrier, and that the effect |

of the non-specific reaction wes to stir up an attack of

tyrhoid fever, Apainst this must be put the fact that

repeated examination of her stools for B.typhosus gave

negative results, and that,though she had intermittent

fever,sl.e felt well, took her food well, end appeared to be

very little upset., Another possible explenstion is thet the
intraevenous injeciion of & foreign protein resulted in the b

flushing out into the blood=-streem of agglutinins already formed
end lying in the tissues., In this connection,Conradi and
Bielinélgzve reported that they treated rabbits with typhoid

veccine and found theat, st & later period the injection of colon,
dyeemtery, &end diphtheris becilli,led to & marked increase

(16)

in typhoid agglutinins. Furthermore,Hektoen sensitised
rebbite to horse serum and found that lster on, when the
gpecific entiboaies tc¢ this serum had dissppesred from the
blood, they could be made to reappesr when quite different
typee of sers were injected. I am therefore inclined to the
belief that in this case the detoxicsted vaccine acted as &
non-gpecific stimul®nt to the tissues, and ceused the

egglutinine lying there to be flushed out into the blood stream,
This/
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Thie may be part of the genersl mechanism by which the non-

specifio protein reaction 1s of benefit in disease.

After Hiatofy:— Mafch, 1924. This pstient remeined
comparatively well for 9 months after leaving hospital,

but the condition then returned,and she is now as bad

as ever.

Case XIX, R.McC, Female. Admitted 1lst April, 1922,
History:~ Illness begsn 3% months ego with pain, stiffness,
end swelling,of the wriets &nd finger-joints. The patient
was able to carry on her work until 7 weeks before admission,
when the paln became severe and she vwes forced to go to bed,

Conditicn on Admission:- There is thiékening of the

periarticular tissues of both wrists and of several of

the finger-joints. These joints are very painful and
tender. She has & marked degree of panmniculitis in the
shoulders, back, srms, snd thighs. No focus of infection
can be discovered.

Trestment t= Two infections of detoxicated tyrhoid veccine
in doses of 100, and 200 million organismms were given
intravenously. There was no resaction and no improvement
was observed, Some fresh detoxicated vacoine was prepared,
and three doses of 100, 160, end 200 million orgenisms were
injected. These injections were followed by shivering,
hesdache, end tempersture.response, with increesed aching
in the affectea joilnts ana all over the body.

She /
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She showed marked improvement, end on discharge from
hospital hed no pain in the effected joints.

After History:~ =28th Februery, 1924, There is still

slight thickening of both wrist-joints,but very much less
then on admiseion., These jJjolnts are not painful, movement
is of full range, and she can do all her household duties.
Her fingers arelnormal.

Result t= In this case the infective process hss been
completely stopped.

Remarks : - This cese illustrates the necessity for some
resction on the part of the patient,if benefit 1is to be
derived frcm the intravenous injeocticn of a foreign protein.
Cese XX. M.S, Female. Age 46. Admitted 14th April, 19a2,
History:- Illness commenced in July, 1921, with swelling
end & little stiffness in the right wrist, &nd soon after-
waras the left'wrist became affected in & similar fesshion.
There was no pain in the joints. The swelling persisted,
and in Jenuary, 1922, both snkles beceame painful and
swollen., At that time,she developed & dry scaly eruption
on her face and arms., In 10 daye time,the eruption left
her face,but paa continuea on the fore-armm. Since January,
the condition of the wrists &nd ankies hes not altered
greatly,but has crippled the patient ;n the performance

of her duties.

Previous /



Previous Health:~ She hes always had good heslth.

Condition on Admission:- There is very marked swelling and

thickening of the perierticuler tissues and synovisl membranes
of both wristis, and pressure over these swellings causes
oonsiderable pain, There is marked limitation of movement

of both wrists,

There is no psin, swelling,or tenderness,of any of
the joints of the fingers,but there is mearked lexity of
the ligaments of these joints,and there is slizht ulnar
deviaticn of the fingers oI both hanas,

There 1is some thickening of the perisrticular tissues
of both enkles,and the patient has pain and discomfort in
them when she walks.

There is tenderness on pressure over the metatarso-
phelengeal jointe of both feet, though this is moat marked
cn the left foot.

Treatment t= The first injection of 100 million detoxicated
tyrhold orzenisms resulted in very slight reaction,and,
following it,there was no alteration in the joint condition.
This was the same batch of vaccine which had failed in its
action in case XIX. Accordingly, & new vaccine was used,snd
she was given three injections of this in doses of 200, 250,
and 300 million respectively. Following each injection
there was no rigor, but & feeling of coldness, headsche,

end pise in temperature, the highest recorded being 100°F,
After/
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After the rirst injeotion,the patient felt pain in the right
shoulder whidh became tender. This was due to she 1lighting
up of & fibrous nodule whioh had not been troubling her end
the joint was not affected,

At the time she was receiving injections, she was

treated with maseage, active and passive movements, and
she was discharged on 8th June, 1922, in the following
condition:- "Generel heslth much improved. The enkle
end toe joints are now normsel except for slight thickening
of the synovial membrane on the snterior aspect of the
right enkle. Both wristis sare now freely moveable, but
there ie Btill definite thickening of the synovial membrane,
and there is s8till some tendernessa on pressure over these
thickenings ,but very much less then on admission., The

general result is, however, not satisfactory."

After History:- She remained fairly well for two months
but in August 1922, her enkles and wriets agsin became
painful end swollen., The infective agent had only been

inhibited in this case.

Case XX1. M.F. Female., Age 19. Admitted 14th April, lQZﬁ-

History:- She states that in 1919 she was in Paisley
Infirmery for s period of 7 weeks,suffering from rheumstie
fever., She..was gquite well when she left thet institution,
but,a week afterwaras,the right knee beceame swollen and

painful. Thie continued for some monthe,but epparently

wes /

[.
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was not severe enough to prevent her from carrying on st
her employment &8 & starch-worker. In time 1t passed

off completely, and she stetes thet she was quite well
until March, 1921, when both knees became painful and

the right knee again swelled up. She continued at work
and,for & time, there was considerable varisticn in the
pain and ewelling of the knee. Finally it cessed to
trouble her,snd she steates thet she vee quite well until
March, 1922, when the right knee sgein became swollen and
peinful. Two days after this,the left knee beceme painful,
Next aay the right shoulder and right wrist were affected,
and she was compelled to go to bed, She received treatment
without improvement,

Conuition on Admigsion:i- There is no apparent affection

of the interior of the right shoulder-joint, but the
tissues around and external to the joint are peinful and
very tender, As & result, the arm can only be raised with
difficulty to the level of the shoulder, |
There is some swelling of the synocvial membranes of
both wriste, which are tender on pressure,
The left knee is slightly swollen,owing to the
presence of & small effusion. There 1is very.aligﬁt thicken-
ing of the synovial membrane,
The right knee is very much swollen snd tender., The

skin over the joint is slightly rea. There is conalderable

swelling/
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swelling of the synovial membrane,and there is effusion
present in the joint.

There ies marked generalised panniculitis, the worst
rérte being the choulders, inside of thighs, and legs.
There is & blowing murmur, systolic in Thythm, in the
mjtral eree,conducted into the axille, and the second
sound of the heert is reduplicated. Tempersture 99°,3 F.
Igeatment i~ Two injections in doses of 100 snd 200 milliion
organisms were given,but there was no reaction and no
improvement in the patient's conditicen. This was the
same veaccine which hed feiled to act in cases XIX snd XX,
200 million orgenisms of the new vaccine were given,causing
hesadache end incresse of pain in the Jjointe,with & rigor
but no nausea., The temperature rose to 1020.B F., The
next day the tempersture was normael,and two days after-
»waras the swelling had gone frem both knees,and there was

no pain in sny of the joints. No further injeotions were
given, The penniculitis was trested with message,and she

left hospital on May 18, well.

After History:-  March, 1924, Since discharge from

hospital,this patient has been fit snd well, and has had

no recurrence of the disesse,

Remarks:-~ The last three cases show clearly thet it 1is
neceséary t¢ produce a resction on the part of the patient,

if beneficial results &re to be obtained. This particular

cese/
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case 1s unique in the series,in that one injection was
apparently quite sufficient to etffect & cure,

Case XXVI. P.R. Male. Age 22, Admitted 26th July, 1922,
History:- Illness commenced in April, 1922, with stiffness
end swelling of the wrists end finger-joints. This condition
spread slowly to other joints, the snkles, toe Joints, both
knees,ana elbows, becoming affected in turn, and the

swelling wes &ssocisted wlth e zood deal of pain,

Previous History:- The patient ststes thet in 1919 he

sufferec from rheumstié fever and was in bed for 3 montha.
After this, he renmsinea well for a year,but then began to
suffer from cccesional attacks of pain in the joints now
affected. This did not prewemt him from working until
April, 1922, when the present illness began,

Condition on Admission:- The interphalangesl and meta-

carpophelangesal joints of poth hands are swollen and
et iff, and movement is limited. There is westing of the
intrinsic muscles of the hands e&nd the grip is much
veskened, There is some thickening of the capsule of
the right wrist-joint which 1is tender on pressure, and there
is slight limitation of movement. The elbows and shoulders
sre not affected,

Both knees show some thickening oI the esynovial

membrane. There is limitation of flexign of the right

knee,and,wvhen attempts are made to increase the range

of/
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of movement, there is & good deal of psain,

There is thickening of the synevial membrane of
the sankle joints, but there is no pain or tenderness in
them, snd movement 1s free,

There is pain on pressure over the ball of esach
grest toe,onc the cepsule of the metatarsophalangeal
joints is thickened.

There is & presystolic murmur present in the mitral
sresa.

Tregetment := Two injecticns of detcxicated vaccine in
doses ¢f 200 million orgzenisms vere given., After each
injection there was the ususal trein of symptoms., The
joint conaition showea rapid iaprovement, and he was
aischarged from hospital on August 18, very much better
than on admission.

After Histcryi- He remeined feirly well,snd was able

to resume his employment, until November, 1922, when hise
ankles &nd knees 8gain becsme swollen.

Remsrks:- This case illustrates the necessity of giving
seversl more injections in those cases where very marked
improvement follows the first or second injection, and
where the physicien is therefore temptea to discontinue

tresatment.
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While tresating the &bove csases with detcxicated t yphoid
vaccine, it became quite clear that, unless there was &
definite reaction on the part of the patient, there
was no benetficial result. Some ol the‘patients showea markec
improvement, but, in tnese cases,the injertion of detoxicsted
vaccine hed been fol;owed by a trein or symptoms similar
to those seen when the ordinary veccine was used. There vas
certainly less headache and nauses, but the difference
w88 not great, Furtherﬁore, the use of this form of vaccine
was unsatisfactcry in that, in some cases, it was uncertain
in its effect. 1In ceses 27, 28, 29, and 30,1 was forced
to use oruinsry veaccine becsuse no reaction followed the
injection of detoxicsted vaccine. I therefore decided to
sbsnuon its use, and to treat the remsinder of the series
of cases with orainary vaccine. Clinical records of these
40 cases mill‘be tf'ouna in the Appendix. (Seéries 3).

Discussion.

It is in general comparatively essy to meke sccurate
observations, but, even in the most accurate of sciences,
to assess the value of observastvions made, and still more
to draw acourate conclusions from them, are tasks of con-
siderable difficulty. The_histcry of therapeutics shows
quite cle&rly thst this difficulty is enormously increased
in déaling with the results following any remedial mesasure,

for the feactors requiring considerstion are so numerous, 8o
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varied, and so difficult to control, that it is impossible

to drew conoclusions with precision. The result hes been
that wethods of trestment which,in the peast have had
strong adherents among even the most able physicians of
the times,sre to-day regeraed werely as curiosities, and
it is more than probhable that, in the future’the ssme view
will be taken concerning meny forms of therapy in common
use a8t the present time. 1In spite of thia difficulty,Iv
am of the view that sufficient evidence has been produced
in the 70 cases reported to warrant the statement thet non-
specific protein therapy is to be rexarded as a valusble
adaition to our therapettlical armamentarium in dealing
with rheumatoid erthritis. In some ceases, the infective
process was checked with extraordinary rapidity. In
others, though seversal reactions were requifed beffore the
infection beceme quiescent, the diminution of pain and
"tenderness of the affected joints, which followed eaoch
resaction, permitted more vigorous and therefore more
effective massage, active,and passive movements. This,
even in cases where there was marked periarticular thicken-
ing, had the effect of increasing the range of movements
of' the joints, and thus diminishing more rapidly the
disability or the patient. Of the 70-oaaea,on1y twelve
were not improved in any way by the treatment received

were
in hospital. Among these 12,ceses 1n which no reaction

took/
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took plece,either because of inability on the part or the

pastient to react, or because of the nature of the vaccine
usea. The others were ceses in which very marked chenges
had teken place in the joints, the infection had died out,
ana the patients were really suffering from the permanent
sequelae of the disease. Previous experience showed clearly
that the meens at the disposal of the physicisn in dealing
with the inf'ective sagent of this dise&se were very limited,
and that nc other methoa of treatuwent hus been productive
ot such o00a results. It seems clesr, therefore, that,in
the non-specific protein reaction,there has been placed
in the hands of the therapeutist & weapon which he may
justifiably use with greater probability of sucoess.

The next point to be discussed is the type or types
of oéses in which most benefit is to be expected from
this therapeutical measure. An analysis of the cases
shovie clearly that the maximum benefit was obtained in
those in vwhich the patient ocame under treatment at & stege
in the disease before marked changes had taken place in
the joint structures., This stage might be early or late
in the history oI the case, aepenaing on the rate of
progress of the infective process. In the cases where the
disease started in more acute fashlion with eéme constitutional
disturbance and & fairly rapid involvement of many joints,

complete cure with no relapses was obtained. In the

cases /
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ces@s in which the aisease commencec insidiously, affecting
only & few jointe of the fingers ancd toes and gradually
spreading over & prolonged period to other joints, the
petient generally retained some aisability in the thickening
oI' the tissues round the joint, ena consequent stiffness, even
though the infection was coampletely subduea., In some of
these cases too, relapse took.uplace, It is possible that
these two types represent diseases which are setiologically
distinct, &na that the infective agent is more easily
destroyed in the Iirst type. In my view,the trae explanatien
is that those cases,in which the aisease commences more
acutely, come under treatment in hospital at an early staze.
On the other hana, in the cases where the jointe gradusally
swell,with little or no constitutional disturbance, the
patieunt, particularly of the female sex, is able'in the
beginning, to perform her ordinary duties in & more or

less efficient fashion. But the ineviteble tendency is

Tor the joints to become slowly and progressively stiffer
and less useful, and it 1s only at & late stage that
hospital treatment is sought. At this time,the new-formed
connective tissue round the joints has become less vascular
end more fibrous, and it is then that the infective sgent
appears to be more resistant, Even though. the infective

process be checkea, the thickening of the joints remains,

and /
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and vigorous massage &ana movements must be kept up for
many months, in oraer to dissipate the pathological fibrous
tissue. It h&s to be remembered further that,once these
fibrous thickeninge have become established, the symptoms
of aching, pain, and stiffness,are 11ablé-to arise from
& multiplicity of causes in no way cohnected with the
original cause of the uiscase., To sum up, it can be
said thet the efficecy of the non-specific reaction in
the treatment of rheumatoid arthritis is in inverse ratia
to the extent o1 the pathological changes which have
taken place in the jolints when the patient comes under
trestaent,

The next question of importance 1s whether the
improvement shown is permanent or merely temporary.
Three years is perhaps too short & period in which to
formulate general conclusions on this point. Of the
58 ceses in which improvement wes obtained under
treatment, at least 40 had,for varying periods up to three
years,been able to perform all their ordinary duties,
end thére had been no exacerbation of the joint condition
nor spread of the aisease to other joints. 1In 16 of the
ceses,relapse was known to have taken place. All the
oasses in whioch relapse took place had reached a fairly
advanced stage before they came under trestment. Further-

more, of the 16, 5 had been treated with detoxicated vaccine

where /
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where the resction had not been great, and a few had shown
so much improvement after one, two, or three injections,
that no further treatment had been given, This is a
point of considereble practical importence, for it raises
the question 8&s to what should be the duration of treatment.
The protein shock reaction is, as hes been indicated, not
a pleasant one for the patient, and there is a tendency
on the part of the rhysician to minimise the discomfort
by giving &8 few injections &as possible. Yet there is
some evidence to show that the infective sgent may only
be inhibitea, sna that it would be good practice to give
one or two more injections,even after the activity of
the process has apparently cesasea. Even though that
is done, there is, in some casesg at anyrate, the possibility
of exsacerbation of the disease months after all infection
has sapparently diseppeared.

There now remains to be discussed the mechanism by
which the non=specific reaction affects the disease process.
The student, reared in the stmosphere of strict specificity
&s applieu to the problems of immunity, is apt to consider
the defensive agents of the body solely in tevrms of
specific antibodies,~the precipitins, lysins, agglutinins,
and others. He will admit that these antibodies are
intangible, but he can produce ample evidence of the

existence of certain properties of serum which are

represgented /
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represented by these terms, and he can show that these
properties 8aid the body in its struggzle with aisease.

But this conception of strict specificity fails when

it is applied to the problem of natural immunity or
insusceptibility to infection, for it can be shown that
mény snimals are immune to certain diseases, and yet their
blood contains nc demonstirable specific antibodies, Nor

is it any more'satietying“in the explanation which it
offers of the phenomenon of recovery from infection., It

is no doubt &an alluring theory thet, &s soon &8s an individudl
is infected with the causetive agent of a disesse, his body
cells begin to react and produce antibodies which graduslly
inefeaee in amount until fin&ally they overwhelm the
infecting orgenisms, and thus lead to recovery. But it

is known that the agglutinin titre of the serum of & patient
suffering from enteric fever is no guide to the possibility
of recovery, and indeed Howell(l7) has shown that patients
who suffer from leukaemia do not produce antibodies to
typhoid infection,and yet they recover from the latter
disease. Furthermore,it offers no satisfacﬁory reason

why certain patients should recover so rapidly from
diseases,long before specific antibodies nave developed in
the blood in sufficient quentity to be & dominating factor
in the reéovery. ‘It will be clear thet the conception

of specific methodus of defense against infection is not

the /
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the whole truth,

The elaboration of specific antibodies is,in genersl,
8 slow process, Time is required for their production,
as l1ls readily seen in typhoid fever, whefe the Widal test
does not become positive until the end of the first week
"of the aisease. Has the body therefore no means at its
commend for dealing with infection in ite early stage?
Locally, we know that it hes, in that series of reactions
which are grouped under the general termninflammation:
Whether the inflemmation be acute or chronic, it is esasy
£o see in the process the attempts on the part of the
body to neutralise the effect of the harmful egent by
increasing locsal metabolism, by diluting the toxin, by
digesting the ceausative organisms either ﬁithin the
phagocytes or outside the cells, or, if thesé efforts
fall, by surrounding the irritent with & wall of fibrous
tissue so0 that it is shut off from the rest of the body.
If, however, the infecting &gent or its toxin escapes
into the general circulation, the body reacts in other
and more general ways, There may or may not be a rigor,
but the temperature in general rises above normeal, There
is often & decided increase in the number of white cells
in the blood stresaum, the metabolism of the whole body is
incressed, the tissue 'en%yme8 become mobilised. Are

these /



76.
these manifestations to be regarded as purely incidental
to the intectiongand therefore of no special significence,
or do they constitute an integral part of the body's
mechanism of defence?

The enswer to this question is beset with great
aifriculty. The work of Metchnikoff has demonstrated
conclusively that the process of phagocytosis is of
advaentage to the boay in its fight with aisease, and
it may therefore be inferred that the incresasse in the
number of the white cells of the blood, which occurs in
disesse, is,in some way, one of the natural methods of
defence &azainst organismal inveasion. So‘it is with
the incresse in the enzymes of the body,which has
been observed by Jobling and Peterson.(ls) But whether
elevation of {emperature aloﬁelis harmful to fever-
producing organisms olf' their toxins is & subject open
to debate., The physiologist ia inclined to look on
fever as the result of an accidental derangement of
the mechaniém by which the temperature of warm-blooded
animals is regulated., He regaras it &s & profitlesa
and harmful process, & part of the price we have to
pay for & complicsated meénanism. This view does not
rrcommend 1itself to the physician who hes observed that,
in meny acute infections, a slight, instead of a marked

rise/
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rise of temperature, is of grave prognostic significance,
He is uisposed to see something more than accident in
a reaction which so frequently accompanies the invasion
of the body bypethogenic orgenisms. Clinical observation
can hardly settle the point at issue,but certain facts
are worth considering. It has been observed that an
intercurrent sacute infection,sssociated with high
temperature, sometimes has the effect of clearing up &
more chronic associsted disease. Furthermore, cases of
pyogenic infecticn of the genito-~urinary tract sometimes
aiseppear verg quickly when the patient develops & rigor
eand a marked elevation of temperature, Ageain,the opinion
is generally held that the use of antipyretics, - anti-
pyrin, acetanilide and phenscetin -dﬁ.gbot improve the
condition of the fevered patient. On the contrary,it
does more harm thgn good to treat pyrexia in this way.

It is beside the point to argue that & high temperature
may of itself gndanger the 1ife of the patient, Any
defensive mechenism, such &as cough, mey, if over-
stimulated, be & source of danger to the person it is
intended to defend,

On the experimental side,there is & certeain smount
of evidence which favours the view that fever is @

(19)

. protective agent. Pastentr pbserved thet fowls, which
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are not sysceptible to anthrax bacilli, succumb if
their temperature be lowered srtificially. Loewy
and,Richtor(Bo) produced elevation of temperature by
puncturing the corpora stirista of rebbits, and then
infected them with the bacilli of diphtheria, fowl
cholera, swine erysipelas, and pneumcnis. They found
that, if enimeals, whcse tempersture was raised in this
way, received a dose twc or three times as large as
that necesssry to kill an ordinsry animsl, they
recovereu, They found further that, when & local
injection of swine erysipelas wes made into & rabbit's
eslr'y, the locsl resction was most merked in those sanimeals
in vhom the corpus strietum hed been punctured, but they
invariebly got well., Similar observetions have bheen made
by Ludke(zl)and others. It is admitted that these do not
furnish & complete proof that fever is essentially a
protective mechanism, but they suggeet that is is,

In this way,we begin to see something of the
mechanism of the ncn-specific resction. What is this
resction other then & method of producing artificially
the phenomena alresdy described &as occurring nsasturally
in disease, and producing them in & controlled fashion?
Furthermore,the observations made in Case 16 Suxgest
that the resaction mobilises even specific antibodies

which/



which &re sapparently rixea in the tissues &na not
free in the blood-stresm. In rheumetoid arthritis,

&8 heas been already mentioned, the body does not,as

a rule,react to any great extent &agsinst the causative
organism, &nd so & warfare of low activity is carried
ocn. When, however, a foreign protein is injected
intravenously, the body reacts vigorously, and it
is ressonable to supprose that in certsin cases this
will result in the inhibition,or even destruction,of
the microbes of the disesase,

At the seme time the locel resction may be of
some velue. It h&s been shown thet, uuring the genersal
reaction, the &affected joints in mmany cases beceme more
painful and tenaer and sppesred more swollen, There
was appepently & stimulation of the low-grade
inflemmatory process, or, in other words, an incressed
reection on the part of the body locally against the
.disease. That this was of benefit was indicated by
the fact that,in meny cases, after the aggravation of
symptoms passed off, the joints became less swollen,
tender, &nd painful, and mbre supple,

IT this conception of the mechanism of non-
gpecif'ic protein therapy in bringing &bout esmeliorstion
of symptoms &nd cure cf’ rneumetoid srthritis is

correct /
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gorrect,it will be clear thet it has certain limitations.
If it is to be of adventage in the treatment of disease,

there must be power of reaction on the part of the body.
There is ample evidence of the existence of thise
limitation in the cases reported. Case VI, appeared
to have reached the steze at which his defensive
‘povers were completely exhsusted., Tven very large
doses of typhcld vaccine failed to produce the slightest
reaction, and there weas absolutely no change in his
conditicn. Furthermore, the use of detoxicated veccine
shovied conclusively that, iI' the nature of the injection
v.a8 such a8 to produce little or no resction cn the part
of the petient, nc improvement followed, Yet the same
retients showed marked improvement,if a protein was used
which caused aefinite resction. It seems reasonsble
t0 infer from these observations that this therapeuticel
measure should be used eariy in the disease,when the body
is not exhesusted and is capable of rescting to the fullest
extent, 1f it is hoped to get the maximum benefit,

It would be foolish to expect that a general
biological reaction of this nature could cure every
case of rheumstoid arthritis. F®ven though the whole
defensive mechanism of the body is stimulated to the
full, there is always the possibility thset the infective

agent//



81.
agent. of the disesse may resist the atteack,or may be
inhibited only for & short period. That, at any rate,
has been my experience in the precticsl use of this form
of therapy. In & number of cases,the resylts have been
brillient. In meny,there has been improvement so marked
that the individﬁals‘have been &ble to carry on their
ordinery duties of 1life in an efficient manner, slthough
they are crippled to some extent by the fibrous changes
which have teken place in their joints. In other cases,
the improvement hes only been of & temporary neture, and
the uisease, &fter periods of quiescence up tonine months,
has broken out afresh. A few have not been benefitted
in the slightest,

I em swere that it is the duty of an investigator,
in laying down any new plan of treatment, especially if
that be applicabie to aiseases which have hitherto been
consldered either very obstinaﬁe or incureble in their
nature, not to say more in its feavour thean the facta
brought to light during its investigation warrant$ for
experience teaches us that meny remedies, the prudent use
of which might have rendered essentisl service to medical
science, have suffered, often irremediably, in consequence
of rash and inconeiderata praises heaped upon them, Never-
theless I am convinced that, until we cen treat rheumstolid
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arthritis in the ideal fashion by means of & specific
drug, the best known method of trestment is that set
forth in this thesis,

Summery of Conclusions.

(1) Any ettempt to elucidate the aetiology of
rheumetoid arthritis by the ordinary methods of
bacterioclogical exsmination snd experiment ie not
likely to meet wvith success,

(2) In the majority of ceses of rheumatoid
arthritis,no septic focus of infection can be discovered,

(3) In all casés, strenuous orthopaedic measures,
especially messsoge and re-educatien, should be adopted
from the beginning,to increase the mobility of the
effected joints. These measures should be continued
after the infective process has ceased,

(4) To ria the body of infection,the best known
method of treatment is by means of the non-specific
protein resction.

(5) This mode of therapy acts best in early cases,

but ie effective even in advanced cases where there is

&~

sctivity of the infective sgent,

(6) Sufficient vaccine should be injected to

produce & reaction on the part of the patient.

(7) At least five injections should be given,

even/
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even though the infection is apparently checked after
the first cor second injection.

(8) Although thé reaction is uncomfortable for
the patient, it 1s not &ssocisted with danger,

(9) The mechanism of the reaction ie probably the
general stimuletion of the whole defensive forces of
the body.

(10) It does not produce amekiorstion or cure.in

every case.
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Cese II. H.T. Male. Age 28, Admitted lst Feb,, 1921,

History:~ On January 27, 1921, he began to suffer from
pain in both thighs end behind both knees, Next morning,
he vas unable to get ocut of bed, becsuse of severe pain
all over the bedy. The pain was at first general, but
finally settled in the elbows, kneee, snd ankles., These
joints became swollen and tender so that he was heardly
able to move.

Previous story:- He states he has always enjoyed
perfect neslith.

Conditicn on Admisslion:- Both elbows, wrists, knees,

ana snkles are svwollen, &ana the skin over these joints

is slightly reddened. Psin is severe on movenent or
hendling of the joints. The tempersture is 100°F. He

is sweating profusely. The perspirstion is acid in resction
and has & renk sourish smell. The heart is normel and the
other systeme of the vody sppear unaffected., No focus of
infection cean be discovered.

Treatment i~ The picture presented by this case was thsat
of scute rheumatism,&nd accordingly ssalicylic treatment
ves lmmedlistely instituted, 20 greins of eodium salicylate
being auministered every feur hours. The condition aid
not respona to this treatment, snd after 10 days the
temperature was still elevated, and the joints were still
swollen and painful. There weas an effusion into the right
knee-joint. Synovial fluid drawn from this joint was
found to be sterile. A blood culture made &t this time
showed no growth after 9 days.

The dose cf scdium salicylete was increassed to 30
grains every four hours,snd in 24 hours the temperature
fell to normel. During the next few days there was
considerable improvement in the joint condition,end for
10 days all went well. When the smount of salicylate was
reduced, the tempersture became, irregular and rose to
1010.2 %., while the affected joints became again swollen
and painful. Increase in the dosage of ssalicylate was
followed by improvement, but 14 deays afterwerds, when the
dose was reduced to greins 15 thrice daily, there was a
recrudescence of the originsl symptoms,

It wes obfious that, in this case, the infective sgent
could not be destroyed by salicylic greatment,and according-
ly i} was decided to try the effect of protein shock therapy.
The
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The administration of salicyletes ves stoppea,end 100 millien
typhoid organisms were injected intravenously. The patient

haa & very markea reaction, the tempersture rising to 1040.5 F.
end returning to normel in X4 hours., During that time he
complaineda of incressed pain 1in the &affected joints, but at

the end of 48 hours this had passed off, the swelling had
disappresared, &nd he complained only of stiffness,

During the next three days he felt some pain in hise
jointe, but his temperature remsined normsl. 160 million
tyrhcid organisms were then injected. Again there was a
‘marked reaction, the temperature rising tc 104°.2 F. Two
deys afterwerds, the pein had gone from all his joints which
were now freely movesble,

Five more injections were given intravenocusly in doses
of 160, 200, &nd 250 (on three cccasions) million typhoid
orgénisms. Consequent on the injection ¢f the last two
doses, the reaction wes slight compared with thet of the
previous occasions. After the rourth injection the patient
could be feairly described as "vell.,®

After Histcry:- This peatient was able to resume his
employuent & few weeks after his discharge from hospitel,
end when seen in November, 1923, 2% years after trestment,
his jointe were normal.

Remarks:~ Though this case canncot strictly be regsrded as
belonging to the group of chronic non-suppurative arthritis,
it illustrates & point of grest interest. The infective
agent could not be quelled by selicylic treatment; but it dis-
sppeared completely sfter the intravenocus injection of &
foreign protein.

Cage IV. J.C. Girl. Age 14. Admitted 8th Feb,, 1921,

History:- Illness begén 1in June, 1920, when she felt pein
in her enkles on walking. & few deys afterwards,her wrists,
enkles, shoulders,and back,becexe so painful that she was
forced to g0 to bea, After 14 days the pain became less,
end she was able %o walk sbout, though with difficulty.
Since thet time she hes been crippled with pain and swelling
of the toes, ankles, wrists, and fingers,

Previocus Heslthi- She has always had good health,

- Condition on Admission:- Her genersl health is good. The
teeth, nasopharynx. and digestive system &re in excellent

cong}tion. No focus of infection is discovered,  Heart
and
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and lunge &re normsl.

There is some thickening of the synovial membrene
and periarticular tissues of both wrists, vhich sre very
tender on pressure., Movement ol these joints is limited
by psain.

The interphelasngeal joints of both hends are nct
affected, but there is thickening of the metacarpo-
rhalangesl joints, especially those of the little fingers,

Both snkle joints are stiff and painful, vith some
thickening of the synovial membrane, There is & doughy
Teeling over the metatarsophalangeel joints of both feet\_
send pressure over these joints causes considerable pain,

Trestment:- During the rirst 7 weeks of her stay in
hospital, she was treated with Intramuscular injections
of Intremine (in doses up to 4.5 c.c.) &nd Collosol
Jodine (1 fl.drechm thrice deily) by the mopth. There
wvas no epperent alteration in the condition of the hands
and feet,

She was then given 100 million typhoid organisms
intrevenously, whioch was follovwed by & smart reaction and
transient increase of pein ana stiffness in the affected
joints. Four more injections vere given in doses of 150,
150, 200, and 250 million organisms,respectively., After
each injection,there was increased pain in her joints for
24 houre, and this was followed by some improvement in
her condition. A further injection of 250 million
organliems was given, snd on this occesion there vas &
very merked reaction, the temperature rising to 104°.6 F,,
and returning to normal in 24 hours. The next day she
developed a follicular tonsillitis and the temperature
rose sgain to 108°.2 F. but fell to normel in 36 hours.

After this, her joints improved quickly and & week
later, vhen she wae discharged from hospital,the following
note was made "Movements of fingers are complete in range
and are not essocisted with pain, though the meteacarpo-
rhalangeal joint of the left little finger is still slightly
swollen. The movements of the wrists and ankles are still
associated vith some pain, though of full range. There is
8ti1ll considerable tendernese on pressure over all the
wetatarsophalangesal jointe of both feet, She requires
‘magsage but she is anxious to leave hospital,.®

After History:- Patlent seen in March, 1923, "Since
ijfharge from hospital she has remained fairly well,
No
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No other joints have become affected. There is still
thickening of the wrists end ankles and,from time to
time, patient feels them stiff and painful,

1st March, 19%4. Since last note, there has been ‘
& relapse. The rizht elbow-joint is now swollen and tender,
Her wriste end tnkles are the ssme &s they were a year 8ago.

Remsrks:- In this case the activity of the infective
process was checkea for & period of 18 months, when it
broke out egsain.

Cage VIII. T.N. Mele., Age 35. Admitted £5th April, 1921,

History:- Illness begen in 1915 with pain, stiffness, and
swelling of all the joints of the toes., The condition

spread to the ankles. He wes trested at various times

with drugs, alksline baths, diet, etc., &nd occasionally i
there vies some improvement. But the disesse process |
grecdually advencedy first the right hip-joint was affected,
then the right knee, right wrist, left elbow, and esmsall

jointe of the Iinbers in turn. Movement of these joints
became affected and finally he could move them cnly with

the greatest uifficulty.

Previous Health:~ In 1909 he suffered from acute nephritis,
but he states he recovered completely from this disesase,

Condition on Admission:- He lies comfortably in bed and
appears well nourished, Examination of his urine shows

that it contsains albumen and & trace of bloodg micvosnopically
there are granularocashs present, This indicatea that he

did not recover cempletely from the attack of scute nephritis '
in 1909,end that his kidneys are disessed. His blood pressmre
is 160 m.m. of mercury,and there is some hypertrophy of the
left ventricle of the heart., The temperature is 98°.2 F.

and pulse 70 per minute, '

The toe-joints are not now affected and movements
thereof are quite free and not associsted vith pain,

The right knee is markedly swollen, due to thickening
of the synovial membrane and to the presence of an effueion.
No orgenisme cari be found in film or om oulture in the fluid
obtained from this joint.

All the meteacerpo-phelesngesl and proximsl inter-
rhelengeal joints of the fingers of both hands show eynovial
thickening,end there ies limitetion of movement,

Both/
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Both wrists ere swollen, stiff, and painful, due to
thickening of the periarticulsr tissues,

The lett elbow is rixed in & position of partial
flexion. No bony outgrowths can be felt in this joint,
but there is thickening of the capsule of the joint,
X.Ray examination shows that changes have taken place
in the cartilages and bones of this joint, Por the
bones show some dezree of thinning and the joint
cavity is obscured.

Trestment = This patient received 8 injections in doses
rising from 100 to 250 million typhoid orgenisms, After
each injection,there was & definite rigor and the usual
train of symptoms. The tempersature always returned to
normal in 24 hours. The blood &nd slbumen in the urine
slways increased the day following the injection, but
rapidly returned to what might be described as the

*normal® smount. Steady improvement was shown in his

joint condition,end in July, 1921, he expressed & desire

to leave hospital., His condition on discharge was "Trace
of blood and albumen in urine. The finger-joints are now
normdl. There is still some thickening of the periarticulsr
tissues of both wrists, but there is now no pain or tender-
ness, and movement is practically normal. There is no

pain in the lef't elbow,and it can now be moved through an
engle of 45°. The right knee is free from pain and range
of movement is practically normsal, bLut there is etill
considerable thickening of the synovial membrane and a
little fluid is present in the joint."

Although there hau been very marked improvement in
this case, it was felt that he hed not been cured, for
the presence of even & little fluid in the right knee-
joint was ulisturbing. He was esger to get out to try to
work, and indeed for the next six weeks he was able to do
so without much inconvenience., 1In September, 1921, how-
ever, the right knee-joint beceme more swollen &and he
was re-admitted to hospital, The urine showed the presence
of blood and slbumen; there was marked swelling of the
right knee, and he had tleeting pains in his other affected
joints, though they retained their mobility and did not
become swollen &8 they had been on his previous admission.

Four further injectlons were given and the knee-joint
was tapped of ites fluid, but no improvement took place
in it. Repeated tapping of the joint always resulted in

the joint filling up again, Meantime, there was marked
incresse/
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increase in the thickening of the synovial meaubrane,

The conclusion was reached that, in this case, the
focus of infection was the knee-joint itself, and accord-

ingly Mr Taylor was asked to remove the thickened synovial
membrane,

The synovisl membrane was found at operation to be
enormously thickened and ocedematous, It wa&s removed
and exemlined microscopically., It showed the usual
appearances of chronic inflemmatory chenges.,

Attempts were made to grow organisms from scrapings
of the membrene, but with negative result, It was
found further, that the cartilages of the joint were
ulcersated, but the process did not extend into the bone.
These ulcersted patches were scraped, The wound was
closea anu the legz put up in & Riston splint.,

Consequent on the operation,the patient showed
marked improvementi. He ceassed tc have pain in the other
joints of the body, and his general condition improved,
though he still had some albumen &nd & trace of blood
in his urine. Unfortunately, however, he developed &
pressure sore on the leg froa the splint. This became
septic ana he daled of acute septicaemisa.

Remearks:- In this cease there seems no doubt that the
chief focus of infection was in the right knee joint,
The effect of the non-specifio protein reaction was to
quell the infection in all joints except the right
knee, but here it appeared to be very resistant to
treatment,

Cese VIII. M.L. Female. Age 36. Admitted May 4, 1921,

History:- Illness commenced three years ago with
swelling and stiffness of the joints of the handas and
feet, and with pain on movement. In & few weeks the
sanklee became swollen and peinful. At the end of a
year, the conaition epread to the left knee; then the
right knee, right elbow,and left elbow became in turn
affected, ana finelly both shoulders. She states that
she experienced & sense of chilliness and general
melsise as each new joint wes affected.

Previous History:- She had typhold fever when 17 years
of age, & nervous breakdown &t the death of her husbend

when /
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when sz w&3 8¢, anc reuritis ci the lumbar regsion wvwhen
sh- w838 cli 7383 ¢l &;°.

Cexmcatacrn oo aasls3icni= 12 zZuscles c¢f the arms and
128 =Te sircrhiec mng Tagdhye Aapart ITox thet, the
Fetient is well ncurishea ena w211 aeveloped,

ine proxiusl inler-phalengesal joints ana the meta-
carrophslsngeal joints of all the fingers are swollen,
souzhy, 8na tencer to the touch, and painful on movement,
The hands cen be closea completely but the grip is very
wesk. 7The fingers cannct be completely extended and the
hasnc thus remeins in & state of semi-flexion,

The synovial membrane of both wrists is considerebly
thickened; there is fibrous tissue cresking on movement,
ana the ringers of the right hand show ulnar deviation.
All movements of the wrists are limited, extension being
possible only through an angle of 359, end flexion through
ean engle of 450,

There is thickening of both elbow joints, and
contrecture of the biceps muscle on both sides, The
rizht forearm cannot be extended beyond sn angle of 100°
with the upper arm, snd the left, belyond an sngle of 90°.
Supination ena pronetion are only half the normal range.

There 1ls fibrous ankylosis of both shoulders,so
that the srams cen be abducted only to en angle of 60°
with the body.

There is thickening of the periarticuler tissucs
of the ankle joints, and extension and flexion are only
about helf normal.

The left knee is fixed at an sggle of 90, vhile
the right is flexed at an angle of 130° but esn be
almost fully extended passively. There is considerable
thickening of the synovial membrane of both joints which
are tender and painful.

There is pertiel snkylosis of the temporo-mpndibular
joints so thet, with the mouth open to its utmos®, the
upper &nd lower teeth are only about 1 inch apart,

No foeli of infecticn can be disco rPd and the
heart, lungs, and genite-urinsary syst are normal,

Irestment :- Two injeotions of 100 million typhoid
orzanisms were given, and esach time the patient reacted

briskly, had 1ncreaaed pain in the joints followed by
e/
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a period when the Jjoints felt easier,

A few days after the second injection,she
developed a dry pleurisy at the base of ths left lung,
and it was thought better to discontinue intravenous
in jections,

She had then four injections of normal horse
serum suboutaneously in doses of 5, 10, 10, and 10 e¢,c,
and 24 hours after sach injection she complained of her
joints being more painful and stiff, This was followed
by a period when there was less pain,

There was no permanent improvement, and she left
the hospital in much the same condition as she entered,
though she said she felt less pain,

Remarks:= There is very little likelihood that any
improvement would have resulted even 1f she had
received more injections of a foreign protein, It
will be clear that permanent changes had taken place
in many of the joints, and that the case was hopeless
from the beginning, *

Cage IX, M, M, Female, Aet, 42, Admitted 23rd May, 1921,

Higtory:= On 15th May, 1921, she complained of severe
headache and a general feeling of malaise, On May 17, she
had an attaock of vomiting, which recurred at irregular
intervals for the next three days, On May 19, both knee
Joints became swollen and intensely painful, and her
temperature rose, She was kXkmx treated by her doctor for
the next four days with salicylates in large doses,but there
was no improvement, and she wa%then admitted to the Western
Infirmary,

Previous History:- For a number of years she had

suffered from obscure gastric trouble, vomiting with
occasional haematemesis being the sallent symptom,

That the condition was obscurse is shown by the following
series of operations which had been performed on her

from time to time:-~ (1) Laparotomy for alleged gastrie
ulcer in 1914 (2) Nephropexy in 1915 (3) Gastro-entserostomy
and removal of appendix in 1915 (4) A second Laparotomy
becauge of haematemesis in 1919 and (5) Colectomy in 1920,
It is difficult to conceive any pathological condition
which would give rise to the necessity for such a
formidable 1ist of operations, and one is justified in
concluding that the real cause was that she was intensely

gg:;ptic, was absolutely intolerant of pain and discomfort,
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and consequently exaggerated her symptoms,

Condition on Admission:~ Her position in bed shows
evidence of extreme discomfort, The body is twisted,
the head lying over the side of the bed, and the legs
being constantly changed in position to give her ease,
Her expression 1is anxious and indicative of severe pain,
She is very exciged and nervous, 1is constantly calling
out to be relieved of her agony, and in general exhibits
marked intolerance to pain, Her temperature is 99°,8 F,

The only Jjoints affected are the knee-joints which
are swollen, tender to touch, and very painful, There
is fluid present in both knees,and the synovial membrane
is also swollen, Outside the Jjoint there ars several
very tender areas over the head of each tibila, due to
the presence of locallised periostitis, There is already
marked atrophy of muscles on the inuer aspect of the thighs,

t= Pluid was drawn from both knee-joints and
wvas found to be semie-purulent, There werpdgreat numbers
of leucocytes present, but no organisms were found in film
or on culture, There was present a slight whitish
discharge from the vagina, but on examination of smears
from the cervix uterl and the urethra,no gonocecci were
found, Blood culture revealed no growth after 5 days
at 379C, and the Wassermann reaction was negative,

Ireatment:= During the first six days in hospital,

measures were taken to quieten her and to give rslief

from pain by the exhibition of bromides and analgesics,
During this time, the temperature varied between 1000F,

and 1020 4 F, 100 million typhoid organisms were then
injected intravenously, This had the effect of inoreasing
the pain in her Jjoints for 24 hours, but the aggravation

of symptoms was followed by & period miimk during which the
Joints felt much easier, The temperaturg became regularly
intermittent, the highest rise being 103~ ,2 F, A second

in jection of 150 million organisms was given and was
followed by a similar train of symptoms, but the temperature
did not settle and the condition progresssd, A third
injection of 200 million organisms was given and following
this, the temperature rose to 103°,2 F,, came down to

normal in 24 hours, and for the next week did not rise

above 990,4, After a fourth injection the temperature

came down to normal and remained there for the next tem days,

During this time there was a certain amount of
improvement of the Jjoint condition, The fluid disappeared

frg?,the knees but she still complained bitterly of pain,
an
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end sm the slightest pressure over the thickened
synovial membranes &nd over the arcas of periostitis
of the head of each tibia apparently csused exquisite
pain. This led to what can only be described as a
disaster,

The extraordinary importence of tsking early
measures to counteract the tendency to muscular
contractures ana the consequent deformities,was well
recognised, But every attempt mede to do this wvas
utterly uefeated by the patient. When even the lightest
splintes were aprlied, she shrieked with pain. She
woula @&llow no one to attenpt to move her joints,and
the 1nevitable result follovwec. By the time her
temperature w&s normel and her general condaition much
improvea, both knees were bent to & right sngle,

She remeined in hospital for the next three
months ana uuring thet time received two more injections.
The temperature occasicnally rose & little sbove noraal
but, during the lest two months or her stay, remnsined
on or below the norma&l line. She weas obviously auch
improved but woula still allow no one to move her
affectea joints., She seia that there was little
spont&neous pain in her jcints, but when the least
pressure was applied over them or over the heads of
the tibis she complasinea of great psin. The muscles
of the thigh sna calf were markedly strophied and there
was marked contracture of the flexor groups controlling
the movement of the joints,

Remarks:-~ In this case it is exceecingly difficult to
agssess the effent of non-3apecific protein therspy. From
the fall in the temperature to normel, the disappearsnce
. of fluid from the knee-joints,and the genersl improvement
of the patient's condition, it might be held that it

vas of considersble value., But pain,and especially
tenaerness,persisted, and the further injections which
were given aia not inf'luence the latter in eny way. It
could be arzued that the chief effert of the trestment
siven,was to lessen the activity of the infescting agent,
but thst it etill remsined in and around the joints and
exhibited 1its presence by keeping up the pain and tender-
nesgs, 1lhat 18 & point which no &mcunt of discussion oan
settle, but my oconviction is thet, had the patient been
less intolerant to pein snd had ellowed her knees to be
kept streight, moved, ampd massaged, she would have left
hoapital oomparatively well 1natead of, a8 she did, &
eripple.

Case/
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Cose XJI. W.R. Male. Age 47, Admitted 4th July, 1921,

Eistory:- In December, 1918, he had en sttack of pain

in the right wrist which beceame red and swollen. This '
lesteu for cnly & days when it pessed off leaving

the jcint, he steteu, uneffected., In December, 1919,

he had en stteck of pein snu swelling or the proximal
interphalengesl jcint of the left thumb, vhich continued
for seversl months but did not inconvenitemee: hLim very
much, In November, 1920, the right wrist beciue swollen
sna peintul,ena the skin over the swollen joint wae red,
Since then,the wrist effection hss prevented him froa
werking. Pain in the affected joints was continucus but
not grett, and was hebituaslly worse &t night. Cccssionally
there w&s exacerbstion of the symptoms,

Previous History:- He hed typhoid fever when & young
men but wes otherwise healthy. There was nc histery
of veneresal disease,

Concition orn Admission:- Be is thin end not well-
developed but looks heslthy. He peérapiree considersably
even when at rest.

The inter-phalsngeel joint of the left thumb is
painful on movemgent, enu there is distinect grasting when
the two phalenges are rubbed sgainet each other, The
joint is unduly mobile I'rom side to side, showing that
the li.smzents heve become stretcheu. A radiozgram shows
rouzhening of the articular surfaces end thinning of
the bone,

The right wrist ie spilnule-shaped because of the
ihickened synovial membrane, There is & loc&lised
fluotuant swelling on the palmar aspect of the wrist
between the tenaona of the brachlio-redialis and flexor
carpi redialis muscles., Active movement of the joint
is possible boih in flexion s&nd extension to &n angle
of 450 with the Toreerm. On movement of the joint, Cibrous
tissue creeking o&n be elicited, He complains of constant
pein in the joint,end there is tenderness on pressure over
the thickened synovial membrsne,

Heert sand lungs sre normel. No Beptic foecl can be
found. , ‘
Ireetment i~ Three injectdions of 100, 160, and 250,
million tyrhold organisms were given, In each case
there was considersble tempersture reaction,(to 105°F.)
Foltgwing the first injection,the psin snd tenderness in
the
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the right wrist were diminished &and movement was
more free., After the third injection,the pain left
the sffected thumb joint., There was no pain or
tenderness oI the wrist. Only & little swelling
remeined on the anterior aspect of the joint, and
movesent was very nearly normal, He was discharged
on July 28, vell,

‘He reported azein cpn September 22, and stated
that he had returnea to work but thst,vhen he used
8 heammer, the jarring o1 the wrist on striking causea
him some pain., This was considered to be aus to &n
adhesion which haa formea in the joint snd this was
broken down by & sharp moveament of the wrist,

March 1924. Since dste of lsst note this man heas
remained well,

Case XITI. M.R. Female. Age 27, Admitted 15th July,1921,

Historyi- Illneess begsn when the patient was 10 years
old, with pain and swelling in the left ankle. Gradually
the other joints became atfected, both elbows became
ankylosec, and the wrists &and ankles were partially
fixed., She weas admitted to the Western Imfirmery in
1917 when it wes considered thst nothing could be

done for her. In 1918,the rizht elbow joint was
excised to give some mobility to her right arm and
enable her to feed herseir. During the past two
years,the conaition slowly spread to the knee-joints
and she was resdmitted for treatment.

Conaition on Aamission:-~ She is well developed and
well nourisheu, The right knee is in & position of
slight flexion &s & result of contracture of the
ham~-string muscles., There is marked limitation of
movement of this joint, and the right hip is partially
ankylosea. The left elbow and the left ankle are
quite fixed and the tissues round these joints are
extremely hard snd sclerosed., There is swelling of
the 2nd and 3rd metacarpophslangeal joints of the
left -hand but movement is good. She does not suffer
from pein in these joints, which is in striking
contrast to her condition when in hopitel in 1917,

Trestment:— It was quite obvious that,in this case,
the infection had burnt itself out but, in doing so,
had left behind permanent sequelse, which only
orthopeedic meesures could remedy. She received
8ix
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six injections of tyrhoid vaccine intravenously but,
though she reacted well after each injection,there
was no slterstion in the joint menifestations. By
aint of slow extension by splints,there was some
improvement in the movements of the knee, It was
not thought advisable to have the left elbow-joint
excised,and she was aischarged from hospital in

gtatu quo.

Case XIV. H.H, Femele. Age 85, Admitted July 27, 1921,

History:~ Illness commenced in June, 1920, vith pain
and swelling in the right wrist. The disesse 8008
spread to the joints of the fingers, the left wrist,
both kneee and ankles. Occasionally there was & slight
improvement in the condition,but the pain and swelling
always recurrea,snd graduslly the patient became more
crippled.

Previous Historyi- She had "rheumatic fever" when

11 yesrs of age and she states that,resulting from
thie,the left ankle was always a little stiff and its
movement impaired.

Condition on Admission:-= Her genersal health is good.
Shd does not suffer sgevere or constant pain and feela
quite comfortable in bed, Both wrists show thickening
of periarticular tissues and increese of synovial
membrene., They are tender on pressure snd all movement
of these joints is limited, A good deal of pain is
caused when attempts &re made to increase movement,

The synovisl membrane of the proximal interphsalangeal
jointe of the index fingers &end middle fingers of both
hands is thickened,so that these jolnts present a
spinale-shaped appearance though there is no limitaticn
of movement. There is some hypertrorhy of the synovial
membrane of both knees but flexion and extension of thesee
jointe sare possible without pain or discomfort. Both
ankle jolnts are tender to pressure and there is slight
limitetion or movement of the left ankle., Heart and

lungs ere normsl, No focus of infection can be
dlscovered,

Treatment i~ Six injections were given in doses rising
Trom 100 to 250 million typhoid orgenisms., After each
injection there was considerable reaction, the highest
teeperature rise recorded being 108°F. Tne usual increase
of
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of pain end stiffness occurred in the sffected joints
efter each injection, followea by & diminution of the
symptoms,

Steady improvement was shovn. Swelling of the
wrist-jointse diminishea; they became less tender on
pressure, ana movemnent becsme nearly normal., Thicken-
ing of the interphalengeal jointe remsined,but these
could be moved without psain., Both knees and ankles
became less stiff but,when she was discharged on 17th
September,there was still present some thickening of
the periarticular tissues of these joints. She could
however walk about quite freely,

March 8, 1924, This patient wase seen to-day., She has
been st work for the pest 21 months. There is still
thickening of the wrists, knees, &nd ankles,but these
joints ere not tender or painful, She cen use her
hends quite freely,and can walk 5 miles without causing
miore then & little stiffness of the snkles and knees,
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Cese XvI1. JeP. Mtle. nge 22, Admitted 30th Jen., 1922,

History:- Illness begen in July, 1921, with pein and
gwelling of the right snkle. The affection spread to
the kneeg, &nd stiffness in the morning wes & marked
symptom., He mesnseged to carry on at work because he
found that the psin and stiffness diminished with
movement during the day, but by the middle of November,
the wrists, fingere, and elbows were affected to & con-
siderable extent. He was treated with salicylates but
no improvement resulted.

Previoug Health:-~ In 1920 his tonsils, which were
hypertrophied, were removed,but since then he has always
had the feeling of wanting to couzh to get rid of phlegm
from the throsat,.

Condition on Admisgioni~ On account of psin,he cannot
lie in one position Tor any length of time., The knees
have tc be supported on & pillow. He 1s thin snd
snsemioc, The skin is moist and there is some fever,
The tonsils have not been completely removed at the
operaticn two years 8&go, and the remeins of the tconsils

are septic. The phearynx shows dry catarrh, ana the nassl
sinuses sare septic.

There is swelling of the metacarpophalangeal joints s&nd
of the proximal interphalangesl joints of the index and
aiddge fingers of both hands. The lastter are markedly
fusiform because of the synovial thickening. The 2nd 1
interphealangeal joint of the left forefinger is swollen '
ana red, Both wrists are swollen with thickened synovial
membrane, very tender to touch, and movement is limited. ;
Both elbows are swollen and thickened. There is considerseble
atrophy of the muscles of the arms sfid- of the intrinsic
muscles of both hends.

Both knees are much swollen and tender, There is
effusion into the joints,as8 well as perisrticular thicken-
ing. No orgénisms are found in film or culture from the
joint fluid. Movement of these joints is very limited.

There is slight thickening, tenderness, and limitation of
movement of both ankles,

Treatment i~ During the first 128 days of hie stay in
ospital,he was given potessium iodide grains. 20 thrice
daily by the mouth,end carbolic oil dressings were applied
to the joints. There was no elteration in his joint

condition/



101.

conaition and the tempersture remsined elevated, 100
million detoxicated typrhoicd orgenisms were then injected.
There wes no rigor, no headache, and no increese of pain
in the affected jointsywith only & slight elevation of
temperature, There w&s no alteration in the joint
condition,

The nasal sinuses were washed out and the remeins
of the tonsils removed,but no slteration in the joints
took place. Three more injections of detoxicated veaccine
were then given in doses of 100, 200, and 300 willion
organisms,and after the last two there was some reaction.
This was followed by considerable clinicsel iwmprovement,
the fluid diseppesared from his knee-~joints,and finally
he left hospital sapparently well,

After History:- He remsined well for 6 months after
discharge from hospital,when the aisease returned,

Remarks:-~ It is possible that in this cese the
improvement resulted Irom the removal of septie foci,
for the resction following the injection of vacecine
.v.a8 in esch case slight.

Cage XVIII. M.S. Female. Admnitted 9th February, 1922,

History:~ In 1920 she began to complein of pain in
both shoulders, Thia persisted for a year, and in
January, 1921, both wrists beceme suddenly painful,
swollen, &nd stlII Three months ago,the feet and
ankles were affected in a similar fashion,

Pregent Condition:- The deft shoulder joint is swollen
and painful. There is thickening of the synovial membreane
and periarticular tissues of both wrists,of all the
metacarpophalangeal and interphalesngeal joints of the
fingers,and of both enkle-joints. All these joints

are stiff,end movement causes considerable pain,

Previous Heslthi:- She has alwelys enjoyed good health.

Trestment = Five injections of detoxicated typhoid
vececine were given in doses from 100 to 200 million
orgenisms. After esch injection there was a rigor and
the ususal malaise but the highest temperature response
recorded wes 102° F. There was some, but not marked,
improvement. The pain in the affected joints diminished
congiderably,but the swelling, thickening and stiffness
remained., On dishharge , her sresatest difficulty was

in/
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in walking ,owing to stiffness of the ankles end meta-
tarsorhealengesl joints,

After History:- <20th February, 1924, Since ailscharge
from Hospital,there hes been no spreed of the aisease
to other joints nor have the sfIected joints becoane
worse, But the patient is still very stiff and requires
massage. She can welk farther than she could before
treatment.,

Remarks:- The infective process has been stopped., This ;
case lllustretes the necessity for carrying on vigorous #
massage long after the infection has been checked,

Case XXII. M.S. Femsle, Aet 34, Admitted 29th April, 1923}

History:- In February, 19<2,the toes, snkles, fingers ‘
end vrists becsme swollen and painful., The lumbar L
region of the spine was stiff and painful, esnd mastication
cgused severe p&in in both temporo-mandibular joints.,

She recovered partislly from this attack but &t the
beginning of April, 1922, there vas & resrudescence f
cf the condition.

Condition on Aamissicni- There is tenderness end
thickening of the perisrticuler tissues of the snkles
end of the wetatarso-phalangeal joints of both feet.,
The feet &re sweating ena the skin over them is glazed.

The finger snd wrist joints sare similsrly saffected,
The movement of the left shoulder is limited; the arm
cennot be abducted to mowye than & right angle, There
is tenderness &and rigidity of the lumbar region of the
spine. No focus of infecticn is discovered,

Treatment = Four injections of detoxicated vaccine

were given in doses of 100, 200, 200 and 300 million
organisms respectively. Each injection wes followed

by shivering, headeche, nauses, snd a rise in temperature,
After each injection,the affected joints beceme less
painful and more supple. She was massaged, snd passive
movements were emplcyed to incresse the range of movement
of the left shoulder joint. She left hospital well.

After History:- March 1924. This patient hes been able
to carry on her occupation since discharge from hospitsal,

Her only complainmt now is that her ankles become atiff safter
she has been stanuing all day.

Case/
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Case XXIII. M.McW. Female. Aet 42, Admitted 18th Mey,1928,

History:- in December, 1920, she begén to feel the toes
and enkle of the left foot stiff. Lster on,these joints
becsae peinful end svollen so that she could hardly walk.
Some months asfterwards,the fingers &and wrists of the

left h&end beecsane sfiected in & sinilar way, the right
elbow was attacked, and 2 months before admission the
condition begen to spread to the right wrist and
f'ingers, At that time, pain and swelling in the left

foct and ankle became very much less &and she could welk
sabout in grester comfort. The condition of the other
effected joints hes veried & greet deel in intensity from
time to time,but has never shovwn any signs of iumprovement
in spite of treatment with salioplates and vaceines,

Previous Heaith:- She has always had very good health up
to August, 1920, when, she states, she suffered from stone
in the bladder. This stone wes pessed in the urine,snd
since then she has had no further trouble,

Condition on Admission:- She is well developed and her
generul health 18 good. She has very little pain except
when attempts are made to move the affected joints, when
she exhibits & marked degree of nervousness,

The right elbow 1s very much swollen and the skin
é¢ver it is slightly red. The synovial membrane of this
joint is very much hyrertrophied,snd there is thickening
of the perisrticular tissues and some fluid in the joint.
The elbow cannot be extended or flexed except through a
very small sngle. Supinstion and pronation are impossible
and there is considerable wasting of the muscles of the
arm,

Both wriete show thickening of the synovisl membrane,
are tender on preBSure,and have practically no wobility.
(due to adhesions).

The metacarpophalangeal and interphalangeal joints of
both hands are slightly swollen but there is no psin and
very little loes of mobility. The hands swest very freely,

The feet appesr normel, the left foot having become

quite well during the past 2 months, The other joints of
the body are unsaffected.

y Circulatory, respiratory,and other systems are normal,
and
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and no focus of infection can be aiscoverad.

Trestment :— Before treatment wes commenced, an attempt

was made to secure grester mobility of the left wrist by
bresaking aown the suhesions which hea formed. This wes
done by sherply bending the wrist when the patient was

off her gusra. The joint certsainly was mesae mobile,but
next deay it was so painful and tenaer that she could not
bear to have it touched, &nd in & week's time it was neariy
as stiff as ever,

Thie illustrates the folly of breaking down adhesions
rapidly, either with or without an ansesthetic,in these
particulsr conditions. For, if this be done, therp is so
much pein in the joint aftermards ,that the patient will
not &llow further movement and the sdhesions will form &gsain.
It ie far better, if there is the slightest suspicion of any
active process being present, that the adhesions should be
gracually stretchea ana grester mobility produced in this way,

In thnis case the patient received five injections of

. %00 million detoxicated typhola orgsnisms., Following esch
injection there was & rigor, the patient had headache, some
naused and occe&siondl sicknass. Thepe was always considerable
rise in teaperature settling to noraal in 24 hours, but the
most merkeu reature was the very definite focsl reaction.
After each injection there w&s m&rked increase of pein and
tenderness in &ll the afr'ected joints.

Consequent on the I'irst injection,the right elbow
became less painrlul enc tender, power ¢of flexion and
extension incressed,&nd pron&tion and supinstion becare
quite good,.

The condition ofi the joints gradueslly improved,and on
discharge from hospitsal on July 20, 1922, the folloving note
was made "There is still considersble thickening of the
synovial membrane of the right elbow joint,which limits
the movements of flexion end extension of th@ forearm, She
can nov, however, raise her hend to her mouth and to the
back of her heaa., The joint is now not painful and is only
slightly tender to touch. The fingers are now normel, The
wrists have become more mobile but there is still con-
siderable limitatdon of movement."

After History:- March 20, 1924. This pstient was seen
to-day. Since aischarge from hospital she has remained

well. She can perform all her householu duties and do the
hardest work without &ny inconvent#nce. There i8 still think-
ehipg of the periarticuler tissues of the right elbow and

of
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of both wrists, but these joints are neither painful nor
tender, The infection has been quelled,

Cage XXI¥. M,M, Female, Age 24, Admitted 5th June, 1922,

= Near the end of 1918 the patlent suffered
from ulceration of the throat and tonsils which apparently
became quite well after treatment, In March, 1919, pain
developed in her right knee,and,during the summer,the
left knee, the wrists, the finger jolnts, elbows, shoulders
and ankles became swollen and painful, This condition
continued during two years, the Jjoints being at times
fairly well and at other times very painful and swollen,
In 1920 the arms became flexed and fixed at a right angls,
In November, 1921, walking became difficult because of
the pain and swelling in the knees, and since that date
she has been confined to bed, The knees gradually became
flexed and in March, 1922, she was admitted to Mr Taylor's
wvard, Extension was appllied in an attempt to straighten
the legs, she was treated with massage 8nd her tonsils
were removed, but without any improvement, She was
admitted to Dr Stockman's ward in June,

Previoug Health:- She kas always enjoyed good health until
the beginning of this illness in 1918,

Condition on Admission:-~ Both elbows are flexed at a

right angle because of contracture of the biceps muscles,

Ald the muscles of the armsand hands are markedly atrophied,
X-Ray shows atrophy of WmamE bone and blurring of joint cavity,

The wrist jolnts are swollen and fixed,and X-Ray
shows fusion of the bones of carpus, Any attempt to
move these Jjoints causes much pain,

The proximal interrhalangeal Jjoints of the 2nd and
3pd fingers of the right hand are swollen,

There is marked muscular atrophy in the legs and
thighs, the quadriceps muscle being almost wasted away,
The synovial membranes of both knees are swollen and
doughy to the touch, The ham-string muscles show marked
contracture, and the knees are fixed at a right angle and
are tender and painful, She is very nervous and excitable

ang)when any attempt 1s made to move the knees,she weeps
an
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gnd cries out. X-Rey uoes not show the bones to be
effected. The other systems are not affected,

Trestment := Four injections of detoxicated vaccine were
given in doses of 100, 200, and 300 million orga:isms,
There was very slizht reaction in each case., No lmprove-
ment in the joint condition was observed,

Case XXV. A.W., Femsle. Aet 48. Admitted June 13, 1922,

History:- The disease began in 1908 with pain in the
right shoulder after a"chill." This lasted for & few

days &nu then pessed off. Six months afterwards,the
wrist, finger,and snkle-joints became swollen &na stiff,
From that time onwaras until 1918, there was gradual and
increasing disebility resulting Ifrom the conditicn or the
jointe, though &t times she felt fairly well. In 1918 she
was treated in the Western Infiramary with message and
received considerable benefit,

For & short tiwe after she let't hospitel in 1918, she
remained fairly well and comfortable,but at intervals after
thet she had bouts of pain snu swelling of the affected
joints., She gradually becsme worse and weas re-admitted to
the Infirmsry for further treatment,

Condition on Acdmissicni:=- There is swelling of all the
proximal interphalengeal joints of the fingers which are
fusiform end limited in movement. There is ulnar devistion
of the I'ingers of both hands.

The perierticular tissues of both wrists are thickened
and tender to the touch, Movement of these joints is
limited., The shoulder joints are apparently unaffected
and movements are normal. Around these joints there is
considerable thickening of the subcutsneous fibrous tissue
which is tenaer on pressure.

She complaine of psin in the region of the knees but
this is due to panniculitis on the inner sspect of the joint.
The ankles are swollen as & result of thickening of the
capsule of the joint. Hallux valgus is present on both
sides ana all the toes are held in a flexed position.

There is & bunion on the great toe of each foot.

Heart and lungs are normal, No septic focus is
discovered,

Trestment i~ Two iInjections of detoxicated vaceine were
given :
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given in doses of 200 million organisms. There was very
little resction, and no improveament in the joint condition,
For private ressons she had to leave Hospital,

@%ter g%storgz- March 1924. Since leaving hospital,
y has spread to other joints and she is
now worge then she was in 1922,

Cese XXVII. M.C. Female. Age 18, Admitted 1st July, 1922,

History:~ In the spring of 1921,both knees &nd the right
elbow became swollen.: and painful. A few weeks sfter-
wards there was distincet improvement, She remained
comparatively well until April, 1922, when there was an
exacerbation of symptoms and as & result she could walk
only with aifficulty.

Conaition on Aamission :- The patient does not hear well.
This is due to ilmpacted cerumen in the external mestus of
the lert ear ana to an indrawn membrsne in the right ear.
There is no eviaence oI perforation or cicatrix of this
membrane.

There 1is thickening of the synovial membrane and
perisrticular tissues of the right elbow, and movement
of that joint is limited.

Both knees are swollen, and the right joint contsains
8 small amount of fluid. The fluid is puarulent,but no
organisms cen be discovered in film or on culture.

The rigzht ankle is swollen and painful,

Treatment :—= Two injections of 200 million detoxicated
typhecid orgénisms were given, &na,following each,there
was only & slight reaction. A third injection of 400
million organisms wes given, but again there was little
reactionsand no improvement was shown in the condition

of the joints. It was then decided to give ordinary
typhoid vaccine in & uose of 100 million orgenisms. There
then ensuea & mérkea resction which was followed in a

.I'ew days by very marked benefit. In fact, 6 days after-
wards,she insisted that she was well snd left hospital,

After History:- March, 1l9<s. This patient wrote to sey
that she had remsined well since she left the Infirmary.

March, 1924. She wrote saying that in June, 1923, the
left /
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lei't knee had become &gain swollen snd painrul and that
she had been forc#d o remein in bed for two months,

Cese XXVIII. k.C., Msle. Age 52. Admitted 26th June, 1922,

Historz.- Nine weeks before asamission,the patient casught
"chill" and began to Ieel both heels painrul. Soon,both
knees became swollen ana peainful,and afterwaras both
shoulders, After four weeks,there was some improvement !
which lasted only l4 days. The condition then becsame '
worse and both sankles-became swollen, stiff  and painful. ,
He was treated with salicylates without benefit. |

o
Conuition on Admissioni- There is no history of gonorrhea
and no eviuence that he ever suffered from this disease,
No septic focus can be Iouna.

The ri-ht knee 1is very much swollen, tender, and very
rainful on the slightest movement. The left knee shows
some thickening c¢f the synovial membrane snd is tender on
pressure, The rizht ankle is swollen and painful,

Both wrists &re stirf but not painful. There is i
thickening of the periarticulsr tissues of the left elbow
which is tenuer on pressure,and movement is possible only
through an engle or 90°. Both acromioclavicular joints
ere tender on palpation &na the arms cannot be sbducted
beyond &n angle of 900 with the hody.

Treatuent:- To begin with, detcxicatea vaccine in doses

of 200 million organisms wes used., Four injections were
given, The reaction was fair sand there was slight 1mprove-
ment. No further injections were given during the next
Tour weeks, and the patient gredually beceame worse. Then

& injections of ordinary vaccine in doses of 100 and 200
million orgéanisms were given., 1In each case there was &
marked reacticn and this was followed by msrked improvement.

After History- March, 1924, The patient writes to say
that he has been back &t work for the last 14 months., He

ies in gzood heslth and complains only of a little occasional
tenderness in his heels,

Cese XXiX., C.McI. Female. Age 25. Admitted 19th July, 1922,

Historyl- During the past 6 months her back hes graduslly
ecome stiff snd wesak.

Condition/
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Condition on Admission:= All movements of the head, -
rotetion, rlexion, snd extensiongare very limited.
Flexion ¢f the trunk is fairly good, but lateral
movements ana rotation are very limited., There is marked
rigidity of the spine in the lower dorsal and lumbar
recions. X-Ray examination aoces not show bony chsénges

in the vertebrel coluun,

Treatment := ‘lnree imjections were given, the rirst two

of detoxicateu &na the last of crainary veccine, 7There
was little resaction after the rirst two, &nd considerable
reaction after the last injeection. Improvexent manifested
itself only sefter the last injestion, She was given
exercises and on August 27, lef't hospitel very uuch
improved, _

After History:- March 1924. This patient writes to say
that she is in excellent health, has carried out &ll her
duties since she left hospital,snd has improved very much,
There is still some limitstion of the lateral movements
of the spine,

Case XXX. H.B. Female. Age bo, Admitted 28ih July, 1922,

History:- Sixteen years 8sgo,the joints of the hands and
Teet became swollen, peinful, end graduslly deformed,
Eighteen months 8go,the rizht snkle swelled up, became
very painful, ana the patient was forced to stay in bed
Tor about three months. Since then, she has hed constant
pain snd stiffnees in the joints of the hends enu feet,
and in her knees and enkles,

Condition on Admission:- Iliearly all the metacarpophalangeal
and interphalsngeal joints of both hands &are swollen and
stiff., There is consiaerable deformity of the hands. The
ankles and Joints of the reet are affected in similer
fashion. There is vwell merked ha.]:lh*mlgus on each foot.
There is present zenersalised panniculitis,

Tresatment :-= 1TIwo injections of detoxicated typhoid vaceine
in doses of 200 million orgenisms were given, There was
no reection and no alterstion in the joint conuition.
Thereafter she was given three injections of ordinary
typhoid veceine, Each was followed by considersble
general reaction with incresse of pein in the affected
joints. The pein gradually diminished, and after receiving
meesage /
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message she left hospital practically free from pain,.
though the qeformity remsained,

After History:- 1llth March, 1924. There is still present
deformity of varicus joints but it is much less than
before treatment. She cen walk with comfort, and use her
hands. Her chief sompleint is p&ain in the shoulders,
which is due to fibrositis cf the fescise of the trspezius
muscle on each side, The infective process has been
checkea.

-—— - - - -
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Cage XXXI. Li,K, Female, Age 38, Admitted 5th Sept.1922

History:- The disease process started in 1908

when many Jjoints of the body beecame swollen and painful,
Since that time she had recelved Hospital treatmnent

on two occasions, in 1908 and again in 1914, Since
discnarge from Hospital in 1914,she has been able to

do her housekeeping,although she has always been a
little stiff and lame and cannot ralse her arms above
her head, In July 1922, she began to have pain in

her hands with some swelling of the Jjoints, and acute
pain ia the right knee,

C tion oun A - There is thickening of the
wrists and of the nmetacarpo-and interphalangeal

joints of the fingers of both hands, These Jjoints are
tender, and the grip is very weak, There is contrac-
tare of tiie blceps auscle on each side so that the
forearns cannot be extended beyond an angle of 135
with the arms, The movements of flexion, pronation,
and supination are very limited, There is partial
fibrous ankylosis of both shoulders. There is
fibrositis present in the trapezius and deltoid
regions on botih sides,

The right knee is partially flexed, and cannot be
fully extended, The patella is scarcely moveable,
The left knee can be fully extended but it 1s swollen
and painful on pressure, It cannot be fully flexed,
Both ankles are swollen, the left being very stiff
and ljmited in movement,

Ireatment:- One injection of detoxicated typhoid
vaccine provoked no reaction,and there was no
improvement, 8 inaections of ordinary vaccine were
given in doses rising to 250 million organisms, To
begia with, there was considerable reaction, which
was followed by some improvement in the pain and
stiffness of the Jjolauts, but later on the reaction
became very slight, She was given massage, and
splints were used 1in an attempt to straighten the
legs, She left hospital improved as far as it was
possible, in view of the marked alteration which had
taken place in the Jjoints,

After history:- This *‘patient remained comparatively
well for a year,when the left knee again became painful
and prevented her from walking,

|
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Case XXXII. J.D, Female, Age <8, Admitted Sept,.,Rlst,, 1922,
Historv:- In March 1921, the patient had all her teeth extracted,
ang shortly afterwards béth wrists became swollen, red, stiff,and
painful on movement, The knees and shoulders were next
affected, and in September 1921 the condition spread to the ankles,
She lost her appetite, became thin ,and the condition gradually
advanced, Hot soda baths, salicylates and various vaccines

have been exhibited in the treatment of the condition but they
did not yield even tecporary improvement,

Ere t t- She has always had good health until the
onset of this disease,

Conditio.,. on Admigssion:- The wrist Jjoints are swollen with syno=-
vial thickening,and there is a little fluild present in each Jjoint,
liovement of these Jjoints is accompanied by pain,

Thers 1s swelling of the first and second mstacarpophalangeal
Joints,and the proximal inter-phalangeal Jjoints of the ring finger

of each hand, There is some atrophy of the muscles of the fore=
arms and hands,

Movements of the shoulders are painful but there is no
swelling of the joints,

The ankles are swollen as a result of synovial thickening and
are painful and tender to touch, There is some thickening of
the capsule of both knee=-joints and wasting of the muscles above

and below each joint, She has difficulty in walking because of
pain, : A

She has twinges of pain in the right temporo-mandibular joint
and in the cervical vertebrae, :

All the other systemsbf the body are healthy and no focus of
infeetion can be discovered,

Ireatment: - Four injections of ordinary typhoid vaccine in
doges of 100, 200 and 250 million were given, After each
injection there was a gecided reaction, the temperature rising
in one instance to 104K, with increase of pain in the affected
Joiants, Improvement was evident,and she was dismissed on Oct,
20th,, 1922, in the following condition, "Patient can walk
Quite easily, The swelling of the wrist-joints 1s muéh less than
on admission though there is still some thickening and tenderness
present ,"” She was advised to continue massage,

o Recurrence 6 months after discharge from hospital,



| 114,

Case XXXIII, Mgd, Age 34, Admitted Oct,13th,,1922,

:= Twenty-one months before admission,the
patient began to have pain, first in the inter-phalangeal
joints and later in the metacarpo-phalangeal Joints of
both hands, The pain was accompanied by swelling of
these Jjoints and, at a later date,the condition spread to
both wrist=joints, No other joints were ever affected,
{

Previous History:- She has always had good health,

Condition on Admisgions- The hands are moist with
sweat and considerably deformed, Both wrists are much
swollen, due to synovial thickening: they are painful
on movement and tender on pressure, There 1s marked
limitation of movement of bothlwrists.

Thers 1is considerable thickening of the ca.sule of
the joints of the index and middle fingers of each hand,
and palpation over these elicits fibroas . tissue crepitus,

There 1s slight ulnar deviation of tihe fingers of both
hands,

Heart and lungs are normal, No septic focus can
be discovered,

Treatmept:- Five injections were given in doses rising
to 250 million organisms, Each injection was followed
by & decided reaction, but in this case the focal
reaction was only of the slightest, In the end,there
was conslderable diminution in tenderness of both wrists,
gnd the movement became increased,but there was only
slight diminution in the synovial swelling, The active
process appeared to have eome to an end and accordingly
she was dismissed on November 22nd,.

1st March, 1924, Her doctor informs me that the
improvement has been maintained sinee her discharge fron
hospital, There 1s still present a thickened synovial
dembrane in both wrists, but the condition has not
srread to any other Jjoiats,and he regards ner as fit for
¥ork,
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Case XXXIV, 1,C, Female, Age 33, Admitted 3rd Oct,,1922)

1= Illness began 2% years agogwith pain and
swelling of the joints of the fingers of both hands,
The condition slowly progressed, involving the wrists,
knees,and left shoulder, She continued at work until
May, 1921,when the pain and swelling of the knees forced
her to give up, Since then,the Joint-condition has
become gradually worse,

Previous History:~- Her previous health has always been
good, :
Condition on adumission:- Both knee=-joints are swollen

and painful, the left much more than the right, There is
some thickening of the capsule of the right knee with
pain on movement, The synovial membraane of the leftknee
is very much swollen, doughy to the touch, and very
tender, Movement of this Jjoint is very much limited
because of the extreme pain, There 1s also sowme
contracture of the ham=string muscles, which prevents

the leg from belng completely extended at the knee,

. There is marked panniculitis present on the liaside
of the thighs and legs,

Both wrist=joints exhibit thickening of the
periarticular tissues,and movement is very much limited,
A similar state of affairs exists in the metacarpo-
phalangeal Jjoints and inter-phalangeal Jjoints of both
hands, and,as a result, the power of grip 1is decreaseg
especially in the right hand,

There 1s panniculitis of the shoulders and upper
arms, which causes a good deal of pain and tenderness,

Heart, Lungs,and other systems are quite healthy
and no septic focus can be discovered,

Ireatmant:~ 5 Injections were given in doses rising

to 250 million organisms, In each case there was
marked reaction, A modified Turner's Splint was used
to straighten the left leg,and,on discharge from Hospital,
she ocould walk up and down stalrs, and suffered very
l1ittle pain, There was, however, still very marked
thickening of the synovial membrane of the left knee=
joint,

After=biptorys- March 1924, No other joints have
become affected,but the left knee-joint is still very
painful and oripples this patient,
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Case XXXV M,S, Female, Age %5, Admitted 3rd November,1922

History:= In 1918,the patlent was engaged in munitlon work
which luvolved muoﬂ standing in the open air, and often in
very wet weather, She eomplained then of pain in both
feet, especlally in the toes, The knees were next
affected and then the shoulder-=joints, Later, the wrists
and inter=-phalangeal Jjoints of the fingers became affected,
have remained swollen, and are often very painful, She
received various forms of treatment, her tonsils, adenoids,
and some decayed testh were removed, all without any

effect on the condition of the joints,

- She has always enjoyed good general

health,

Qondition onm Admigsion:- There 1is thickening of the
capsules of the proximal inter-phalangeal Jjoints of both
hands,which are therefore swollen, These Jjoints are,

howdver, painless, A few of the metacarpo-phalangeal
Joints are similarly affected, There 1s some wasting of
the Intrinsic muscles of the hands,

There 1s peri=-articular thickenlng of both wrists,but

movement is good and is only painful on extreme flexion and
extension,

Each knee-joint shows some thickening of the eapsule but
movements are of full range, though stiffly performed,

There is considerable deformity of the toes of both feet,
several being of the hammer-toe variety, and there is

thickening and tenderness on pressure of the meta-tarso=
phslangeal joints,

All other systems are healthy,and there is no focus of
infeoction,

TIreatment ;- 3 injections in doses of 100, 150, and 200

million prganisms were given, and she was masgsaged, There
was marked lmprovement, and though there was still some
thickening of the affected joints, she left hospital well,

: - March, 1924, The patient states that
she has been able to carry cu her work for the past year,

though the finger-joints are still swollen, No other Jjoint
has become affected, The infécotive process has ceased,
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Cagse XXXVI, M,S, Female, Age 32, Admitted October 19, 1922,

History:- In March, 1922, she noticed that her right shoulder
Joint was stiff, This stiffness passed off for a short time,
but soon recurred and spread to the other joints of her body,
80 that 1ln July she could not kneel, Later on, the joints of
her hands became swollen, and stiff, but not painful, and her
wrists and knees became much more swollen, She was treated
without resulting improvement,

Provious Eigtory:= She has always enjoyed good health,

Condition on Admission:- The proximal interphalangeal joints
‘of the fingers of both hands are swollen, giving to the fingers
& fusiform appearance, They are not painful on pressure or

on movement, There is thickening of the capsule of the
metacarpo=phalangeal joints, The intrinsic musocles of both
hands are atrophied, There 1is thickening of the periarticular
tissues and limitation -f wmovement of both wristsg,

There is marked thickening of the periarticular tissues
and synovial membrane of both knees, which limits movement,
The ankles are similarly affected,

There is generallised panniculitils, affecting chiefly the
legs, which causes her considerable pain,

Heart, lungs, and other systems are healthy, No septic
focus can be discovered, Temperaturs is above normal,

Treatment:= Six injections were given, After each, there
was & marked reaction and it was not necessary to raise the
dose above 150 million organisms, The temperature did not
settle completely until after the 5th in jection, There was
considerable improvement in the shape of diminished pain and
incereased mobility of Jjoints, but the thickening persisted,
and on discharge from hospital her joints were stiff,

egsﬂz_ﬂlangzxx- March, 1924, She writes to say that no other
ints have become affacted,but that she is orippled by the
stiffness and deformity of the fingers, ankles, and knees,

Cagse XXXVII. T.D, Male, Age 43, Admitted 26th Dec,, 1922,

:= In 1904,his left knee became suddenly swollen and
painful, and,very soomn,both elbows became similarly affected,
The latter were more painful than the knees, but less swollen,
and they soon became so stiff that he oould move them only with
difficulty, For a number of yeafs the condition of his knees
and elbows varied, Later, the shoulders, wrists, and the
metacarpophalangeal Joints,became painful and swollen, He was
able to move about until 13 weeks before admission, when the

right/
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right knee became very painful, the swelling increased,and
he was foreed to go to bed,

ad S Both shoulder=joints are ankylosed,
Both elbow=joints are fixed at a right angle, There is
marked contracture of the biceps muscle on each side, and
marked wasting of all the muscles of the arm, Both
wrists are fixed and swollen,and any movement causes paln,
The interphalangeal jointd are fusiform in appearance and,
on moving them, a ereaking leathery feeling is experienced,
The metacarpo-phalangeal joints are thickened, There 1is
some limitation of movement of the fingers which are painful,

The Reft knee-joint is quite fixed, There is very
little pain in it, and,round about the Jjoint,little
irregularities and pro jections of bone can be felt,

The right knee=~joint 1is swollen and very tender, due
to the thickening of the synovial membrane, There 1s
contracture of the ham-string muscles,and the knee cannot
be fully flexed and extended,

Both ankles and toes are swollen and very stiff,
Movement is limited and painful,

Treatmept:= No improvement resulted from treatment with
typhoid vaccine intravenously, although five injections
were given and the patient reacted moderately well,

2886 . A ,McC, Female, Age 52, Admitted 16th Jan,b192

Historys- In January, 1918, the left knee becaile painful,
and she was easily tired on walking, In 1919,the right
ktnee became so painful that, for a time, she could not wmove
about, In 1920,both shoulders became involved, with

pain in the arms, hands,and fingers, so that she was unable
to wash her face, During the past year, the Jjaw has becone
stiff,and the neck can be moved only with difficulty,

Conditjon on Adwission:- The patient lies rigid in bed,
The right shoulder droops, the head being slighly turned to
the left, The arms are held flexed at the elbows, and both
knees are dravn up, She 1s unable to do anything for
hérself, There is marked fibrous periarti ular thickening
of both wrists and elbows and of the proximal-phalangeal
Joints of the fingers of both hands, Bhe biceps are
contracted on both sides, There 1s wasting of the pectoral,
deltoidyand 'scapular muscles, Lateral movement of the
mandible is impossible, There 1s tenderness over the
nuchal ligament and adjacent muscle s, Both knee-joints

&re thickened and doughy, and there is slight cont#a%%ure of
the ham-string muscles,
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There is marked 1imitation of movement of all affected

y t elbow and both shoulders,
tg, especially of the righ
giéﬁioﬁ ofpthe vertebral column at inytﬁoi%tntz é?p2§252§i50
- sxamnination shows no changes 1 e bo ‘ > R
ﬁogzyogxghtnaffected joints are painful,and any attempt to
inerease the range of movement causes considerable pain,

Y .= Five injections were gtven in doses risiag
to ggaemiilion érganigms. There was & marked reaction in
sach case, Definite improvement was obtained, The .
“thickening of her joints remalned, but she was able to ge
up, to walk up and down stairs,and to pick up objects from
the floor, while she became quite free from pain,

After history:=- liarch 1924, For 3 wonBhs after discharge
from hospltal,this patient remained well and was able to
carry on her work, Then the stiffness and pain ia tiae
affected joints rsturned,and sh= is now unable for her
duties, '

Case XXXIT AMcM, Age 26, Admitted 19th January, 1923,

Historv:= 16 months before admission, the patieat had

pain and stiffness in the Jjoints of the armsg, In larch
1922 the ankles becane swollen,and the disease spread to the
elbowvs, fingers, shoulders,and knees, From September until
December 1922,she received hospital treatment,but on leaving
the Infirmary she could hardly walk, She states that
occasionally she is feverish,

Condition on Admission:= There is thickening of the periar-
ticular tissues of both wrists which are painful and tender,
and movement is limited, The left is worse than the right,
The interphalangeal joints of both hands are thickened, and
there is present slight Dupuytren's Contractuws, There is
periarticular and capsular thickening of both elbows, but
movement of ‘these Jjoints 1s not restricted,

_ Both ankles are markedly swollen,and movement of these
Jolats causes considerable pain, No septic focue is discovered,
There 1is marked sweating of the hands and feet,

Ireatment:- 5 doses of ordinary typhoid vaccine werse given,
followed in each case by considerable reaction, Three days
after the first injection,there was very much less sweating of
the hands and feet, She improved rapidly and,on discharge,
the movements of all joints, especially of the ankle joints,
were greatly improved,and she could walk fairly comfortably,
There was now no evidence of aestive infection.

R 4
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After History:- Maren 1924, This patient writes to
say that no other Jjoints have become affected, The

gweating of the hands and feet has not returned, She
gtill complains of stiffness and tiredness in her feet

and ank2es,
Cage XL, N,MeC, Female, Age 32, Admitted 23rd Jan 1923,

- Illness commenced in August, 1920Qwith
swelling, stiffness,and a little palin 1. the finger=-
Joints of both hands, Since theny,the condition has
persisted in spite of various forms of treatment,

She was a patient in The Royal lineral Hospital at
Bath from October till December 1922, but received no
beneflit, Near the end of December,the left ankle
became swollen and painful on walking,

Condition on Admission:= THe rroximal inter-phalangeal
joints of the 1st and 2nd Pingers of the left hand, and
of the lst, 2ud,aand 3rd fingers of the right hand,

are narcedly fusiform, due to thickeunlng of the
synovial membrane, They are tender on pressure,and
the patient is unable to c¢lose her hands,

The left ankle 1s swollen, There 1s thickening
of the synovial membrane, tenderness on pressure,and
limitation of movement, There 1ls marked generaliged
pranniculitis, No focus of infection is discovered,

Ireatment:~ lMassage and four injections of ordinary
typhoid vaceine in doses up to 250 million were given,
The swelling of the fingers diminished and the movements
of the Jolnts became more supple, On discharge, she
could close her fingers easily,and the swelling and
tenderness of the left ankle had gone,

Aftor hptory:- 27th Feb,, 1924, This patient was
seen to-day, The ankle-joints are normal, There is
still some thickening of the periarticular tissues of
the inter-phalangeal Jjoints of the fingers,but much
less than on admission, She can close her hands
perfectly,and has been at work since discharge from
hospital, She suffers no pain, The infective
brocess 1is completely stopped,
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Case XLI R,B, Female, Age 27, Admitted 15th Feb,, 1923,

Elﬁ&QEX;F - Five years ago,ivhe proximal interphalangeal
Joints of the right hand became swollen,and gradually
the condition spread to the same Joints of the other

hand, At this time,she only felt stiffness but,
2 years ago,the Jjoints became painful, Eight months
ago,both ankles becane swollen and painful,

Londition on Admigsions- There 1s considerable
thickening of all the proximal interphalangeal Jjoints,
left wrist,acd both aukles, These joiats are teader
on pressure and are llimited ia their range of ovenent,
There is marked genaralised panniculitis, No focus

of infectlon is discovered,

Treatmapt:- 5 Injections were glven,and she was
massaged, She improved in that the synovial membrane
of the affected Joints becawme softer, less tender, and
less painful, The infective process had apparently
ceased,and she was dismissed with the advice to carry
on massage treatment for the panniculitis,

After Historyi;-  1st larch, 1924, This patient was
seen to-day, The affected Jjoints are still swollen

but they are not painful and there has been no
exacerbation of the condition since discharge from ]
hospital, She still has marked generalised paunniculltis
and requires prolonged massage,

Case XLII, C.MeP, F Age 26, Admitted 1l6th Feb,,1923,
Historyi= Illness began in Oct, 1922, with severe pain

and swelling of the right wrist, The right hip next
became painful,and she was foreed to go to bed, While
there, it was found that she had some fever,  The kaees
and then the elbows and shoulders,became affected in the
same way, In January 1623, the pain and swelling in
thesge Jjoints diminished,but all the affected Jjoinrts
remained stiff and tender,
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Condition on Admission:- There is swelling of the
periarticular tissues of the proximal interphalangeal
Joints of both hands, and some wasting of the
interosaei muscles, Both wrists are thickened,

tender, and very paiunful on forced flexion and extension.
Both sﬁoulders are tender all over on pressure,but
especially in front, over the capsule of the joints, and
movement is limited by pain,

There is pain in both knees which are slightly
thickened,and the ankles and toes are slightly swollen
and painful.

The temperature is elevated and the patient sweats
a good deal, No focus of infection 1s discovered,

Treatment : = Four injections in doses rising to 250 million
organisme were given, After the third injection,the
temperature settled to normal and did not rise again,

There was very marked improvement,and on discharge, she

could use all her Jjolats perfectly, without pain, and

only a slight degree of thickening remained in the

fingers and wrists,

te t i This patient emigrated to Canada in !
fugust, 1923, In February 1924,she wrote to say that she
was perfectly well and able to do the hardest work without
any inconvenience,

cage XLIII. C.McM, Female, Age 49, Admitted 17th Feb,1923

Historyvs~ Pain and swelling commenced in both wrists

. three years ago, Somet 1me afterwardssher feet and

ankles became painful, In July 1922,she went to
Strathpeffer for treatment,but during the first three weeks
was confined to bed and her temperature was elevated,
During the next six weeks,she received the baths and
massage and felt much better, Since then, however, she
has lapsed to her former condition,

Londitlon on admigsion;:- The 2nd and 3rd metacarpo=-
phalangeal Jjoints of the left hand are swollen with f
periarticular thickening, !

The 2nd and 3rd mwetacarpo-phalangeal Jjoints and
the proximal interphalangeal Jjoints of the 4th and 1little
finger of the right hand are fusiform, The ilaterphalangeal
Joints of the little finger are completely ankylosed,

s SRR
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Both wrists show thickening of capsule,and tnere is
considerable pain, tenderness,and limitation of movement,
The interossei muscles are wasted and the grip 1is poor,

The fight elbow shows some periarticular thickening,
and movements of flexion and extension are limited, The
patient cannot raise the right hand to the head, The left
shoulder Jjoint is very painful and tender,and the patient
cannot ralse the arm above the lsvel of the shoulder,

She has pain in the knees and hips,and cannot rise from
a chailr without help, There is thickening and tenderness on
pPressure over the metatarsophalangeal Jjoints, Marked
generalised panniculitis is present,

Ireatmeptt~ Four injections of hypholid vaccine were given,
and each was followed by marked reactlon and some improvement
On discharge the movements of the wrists and fingers were
much freer, and the grip was lincreased in power, The
fibrous thickenings had not altered to any appreciable extent,
but she could walk with comfort,

After History:= This patient continued to improve until
December, 1923, At that time,the panniculitis from which
she suffered became worse and still troubles her, No
other Jjoints have become affected,

Cage XLIV, F,R, Female, Age 49, Admitted 23rd March, 1923,

Hdistory:~ Illness commenced in December, 1921, with severe
p&in in the temporo-mandibular joint so that she could not
eat, At that time, according to her doetor, she showed
signs of mitral insufficiency, Gradual improvement took
place for a few weeks, and then the left shoulder became
painful, The disease spread to her hands, the right in
particular being affected, and in February, 1922, the inter-
prhalangeal Jjolints and wrists were much swollen and tender,
After this,there was considerable improvement, but in
January, 1923, the condition 1it up again, The hands and
wrists became much worse, and the knees became so painful
and swollen that she could not walk about, Bince the
beginning of March,the pain has been very severe, confining
her to bed for 10 days before admission,

Cfondition on Admigsion:-~ The temporo-mandibular Jjoints show.

crepitation on movement, and there is thickening of the
fibrous tissue of capsule, Fibrositis is present in the
de}poid and trapezius reglons,causing limitation of movement
of
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£ the

e shoulders, There 1s fusiform swelling o
i£t22phalangea1 joints of both hands and thickening oi
the joint structures of the wrists, hindering movemen
especially on the right side, andé@ the hands cannot b:
closed tightly, The ankles are not much affected, bu
there is fibrous thickening. at the base of the toes,
and painful fibrous tissue around both knse-joints,
The range of movement of the Knee-jolints is complete,
There is generalised panniculitis present, The heart
sounds are weak,but otherwise there is nothing abnormal,
No foous of infection can be found,

Treatment:= Three injectlons of ordinary vaccine were
given,and she reacted well, Conslderable improvement
resulted from this treatment, The following was her
condition on discharge from hospital *The ankle and
knee joints are practically free from swelling and pain, end
movenent is now complete, The movements of the left
wrist are also complete in range,but there still remains
slight thickening of the perilarticular tissues of the
proximal interphalangeal Jjoints of the left hand, which
interferes slightly witlh the closing of the hand, The
movements of the right wrist have ilncreased in range,and
the swelling of the symovial membrane and periarticular
tigsues has diminished, The thickening of the inter-
phalangeal joints remains, but movéments are freer and

not associated with pain, There 1s still some fibrositis
on both shoulders,”

er t - Soon after discharge from hospital,this
patient had an operation for hernia, and then her appendix
was removed, She was thus confined to bed for a
conslderable time and unable to take exercise, and in

March,1924, she wrote to say that she has become very
stiff and has difficulty in walking,

Cage XLV, C,S, Female, Age 20, Admitted 24th liarch,1923,

Hlstory:~ Three years ago,the right knee became swollen
and painful, Then the wrists and fingers were affected,

and the process has gradually spread until practically
all Joints are affected,

CLondition on Admisgssion:- There is marked thickening

of the periarticular tissues of the knees, ankles, wrists
and right elbow, All these Jjoints are teader on pressure
and there is limitation of movement, There is thickening
of the inter-phalangeal joints of the fingers and she hag
great difficulty in closing her hands, There 1is
generalised panniculitis present,
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Treatment : - Massage was begun,and she was given four

in jeetions of ordinary typhold vaccine, The pain and
tenderness of the affected joints rapfdly diminished and,
though the thickening re..ained to a considerable extent,
she could, on leaving hospital, close her hands, and walk
without any pain or inconvenience,

After History:- 2nd Feby,., 1924, This patient was

seen to-day, There is still thickenlng of the periarticular
tissues of the affected joints but,since discharge from
hospital,she has been able to earry on all her duties without
‘inconvenience, The infective process has been checked,

Case \'A J.J. Male, Age 43, Admitted 7th April, 1923,

History:- Towards the end of 1922,he felt aching and
fatigue in both feet, Soon afterwards,the finger=joints of
both hands becane swollen and painful, and then the wrists,
shoulders, ankles,and knees were similarly affected,

Condition on Admission. General health 1s good, No focus
of infectlon 1s discovered, All the proximal interphalangeal
joints of the fingers of the left hand are swollen and
painful, Only those of the middle and ring fingers of the
right hand are involved, There is thickening of the peri-
articular tissues of both wrists which are tender and painful
on movement, There 1s slight thickening of the right knee-
Joint, and tihe tissues round the left kmee are markedly
thickened,with increase in the fluid of the Joint, 1In this
fluld, short gramspositive bacilli of diphtheroid type are to
found in films and on culture, The ankles are not thickened,
but he states that occasionally they are painful, There is
present fibrositis of the buttocks and shoulders,

) Three injeclions of typhoid vaccine in doses of
100, 150 and 200 million organisms were given, Each injection
was followed by considerable reaction and after the 3rd, all
Joints were normal except the left knee where there was still
some fluld present, This Jjoint proved very resistant to
treatment and five more injections of 200 million organisms
were given before the fluid disappeared, On discharge,there
was st1ll some thickening of the periarticular tissue of this
Joint, but otherwise he was well,

- March, 1924, This patient has remained
well,
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Cage XLVII. E.Y., Female, Age 46, Admitted 9th April, 1923,

Historys=- Seven years ago,Bhe experlenced pain and
discomfort at the base of tﬁe toes, and later, pain
developed iun the wrists and shoulders, After a year,

she was treated at Harrogate for 3 weeks and inmproved to
some exteant, Since then, however, her ankles have
become painful,and during the past R years she has found it
more and more difficult to carry on her work, Since the
summer of 1922,her hands have become so painful that she

is unable to kunit or sew,

Condition on Admisslon;:- She is pale and anaenmie, There
is thickening of the right elbow,and pain and limitation

of movement, Both wrists are very much thickened, tender,
and painful, There 1s a gangllion present on tiae radial
sapect of the dorsum of the left wrist, The lst and 2nd
metacarpo-phalangeal Jjoints of both hands are thickened

and painful,

The ankle Jjolnts are stiff and painful,and there is
considerable pain and terd erness over the metatarso=-
phalangeal Jjoints of both feet,

Treatment:=- 4 injections in doses rising to 200 million
organisms were given, and she was massaged, On discharge,
she had no pain in any of her Jjointa, the thickenings

had diminished,and there was only slight tenderness on
pressure over the wrists and the metatarso=phalangeal
Joints, She was very much improved,

After History:~ ~ 27/2/R24, This patlient was seen to-day,

The Jjoints of the hands are normal, There 1is a little
swelling of the left wrist mar the root of the thumb (ganglion),
The feet are normal,but patient states that she has a tired
feeling in the arch of the foot after walking long distancses,
The infective process is completely stopped,

Cage XIVIII. M.W, Female, Age 53, Admnitted 13th April, 1923,

History:=- Four years ago,the Jjoints of her feet became
swollen and tender,and,a year afterwards,the wrists and
fingers became affected in the same way, She continued

‘her household duties, though partially crippled, but in

Sept, 1922,the swelling and pain increased, her shoulders
became affected,and since Decembwr, 1922, she has been coafined
to bed, '

& S := She cannot walk,and has to be fed
by a nurse, The shoulders are so tender that she will not
aldow/
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allow anyone to touch them, and there is marked limitation
of wovewnent,

Both wrists are swollen and pailuaful, The right wrist
cannot be mowted, and the left wrist can only be slightly
rronated and supinated, The wmetacarpo- and inter=phalangeal
Joints of both hands are affected and she cannot close thei,

There is thickening of the synovial mewbrane of both
knees which are paiaful and teander on pressure, Full flexion
of the kaees causes great paia, No focus of infection is
- discovered, ‘

Treatment s - Four injections of ordinary vaccine were

given in doses of 100, 150 and 200 (twice) million erganisms,
There was very remarxable improvemeat and,on discharge, (12th
May) she could walk freely without pain, feed herself, close
her hands tightly, and move her arms freely, Tiiere was still
linjtation of movement of the 1l2ft shoulder, and some
thickening of the wrist and knee Jjolants remained,

After History:- 27/2/24, This patient was sesn to-day,
She can row raise her arms above her head, The movements of
both elbows are perfect, There 1s still some thickening of
both wrist=joints, but movement is really normal, She can
now walk without discomfort,

emna - This case sghowed very remarkable improvement,

Case XLIX. J.A, Female, Age 15, Admitted R1lst April, 1923,

History:- Illness began in February, 1922,with stiffness
in hands and feet, causing lameness, Shortly afterwards,the
Joints of the hands and feet becaws swollen, paiaful,and
tender, From that time until February, 1923, the condition
gradually got worse, and both knees became swollen and stiff,

Cond n Admiss ‘- There is marked thickening of the
-synovial membranes and periarticular tissues of both wrists
which are tender and limited in thelr movement, The proximal
interphalangeal Jjoint of each middle finger 1s thickened and
slightly tender, Similar changes are observed in the right
ankle=-joint and in the metatarso=-phalangeal Jjoints of the feet,

Both knees are markedly swollen, The synovial membrane
is thickened and each knee contains exeess of fluid, The
synovial thickening is very marked 1in the left knee where
synovial fringes can be palpated between the patella and tibila,

The sediment of the fluid drawn from the left knee-joint

is abundant, and consists mainly of polymorphs, No
organisms/
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organisms are found in film or on culture, No focus
of infection is found,

t- This case proved very resistant to
treatment, Seven injections of ordinary vaccine were
given, and in each instance there was a good reaction,
But the condition of her knee-=Jjoints did not improve to
any great extent, and after the last injection there was
sti11l fluid in the right knee-=joint, This gradually
disappeared but she could not be regarded as well when

she left hospital,

Remarkg:- This appeared to be a case where, in spt e
of the reaction of the body to a foreign protein, the
infective agent could not be inhibited,

Case L, J,H, Femals, Age 44, Admitted 21st April, 1923,

:~ In 1916,she suffered from some disease of the
left knee=joint, This Jjoint was excised at that time, and
the leg fixed in the straight position, In Marech 1922,
the right knee=joint became gradually swollen and painful,
and in January, 1923, there was an exacerbation of symptoms
which persisted until date of admission,

t miss 1= The left leg 1s fixed at the
knee as the result of the operation, There is marked
general thickening of the periarticular tissues and
synovial membrane of the right knee-foint, There is
tenderness on pressure over this swelling, and also over
the tibia Jjust below the knee,where there is pitting on
pressure, She suffers considerable pain in this joint
whioh is practically fixed in a position of slight flexion,
X-?ay examination shows no bony changes in the right knee-
Joint,

Treataent:- 7 Injections of ordinary typhoid vaccine
were given, As a result, there was conslderable general
reaction, but 1ittle focal reaction, The thickening of
the joiut persisted,but the pain and tenderaness became
very much less and she was able to walk fairly well,

After-Higtory:- 27/2/24, This patient was seen today,
There is still marked enlargement of the synovial membrane
of the right knee, but it is only slightly painful,

There 1s not the slightest sign of activity of the
infective process, and the disability is due solely to

the increased synovial membrane,
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Case LI. A,F, Female, Age 50, Admitted 30th April, 1923,

istory:- IRlness commenced 18 months ago, with pain and
Ewelling ofltne joints of the fingers, ankles and wrists,
She received treatment and some improvement was obtained,
but,during the past two montns,the conditlon has becoms
more acutse and the pain and stiffness have increased in
geverity,

t 8s - There is thickening and tenderness
of the inter-phalangeal Jjoints of both hands, and of the
wrists, ankles,and shoulder Jjoints, She suffers pain in
these Jjoints and, resulting from this, there is considerable
limitation of movement, There is present a mitral systolic
murmur,

Treatmegt - 4 Injections of ordinary vaccine in doses of
100, 150, and 200 million organisms were given, The
patient showed steady improvement; the paln and tenderness
in her Jjoints disappeared, though the joint thickening
persisted, and she was dscharged on 25/5/23 very mch
improved,

After-History:~ March 1924, This patient writes to say
that she has been able to carry out all her duties since she
left hospital, but that during the past month she has not
been so well, She does not give details of her complaint,

Cagse GII, G,P, Female, Age 52, Admitted 10th March,1923,
. ) Illness eommenced three years ago with pain,
stiffness,and swelling of the right knee, This gradually
got worse so that walking was difficult, A year later,
both elbows became similarly affected, and then both wrists
and ankles, During the past 7 months she has not been able
to do her work,and oan walk only with the aid of two sticks,

Conditlon on Admission:- She is very thin and suffers
considerable pailt in the affected joints, The muscles of
the limbs are atrophied, The right knee is slightly
flexed; it 1is swollen as a result of the thickened synovial
membrane, and periarticular tissues, Flexion is possible
from 140° to 110° with the thigh, Thg left knee Ls
ankylosed (fibrous) at an angle of 160 . ‘

There is limitation of movement of both elbow joints
which are thickened and sclerosed, Hard fibrous nodules
are present over both elbows, The wrists are stiff,
painful, and thickened, The fingers are flexed at the
meta~carpo/



130,

meta-carpo-phalangeal Jjoints and canmet be extended,

Treatment:- 4 Injections were given,and each was followed
by considerable reaction, The amount of pain she

guffered was much diminished,but there was no alteration
in the condition of her Jjoints, :

st s= Mardh, 1924, This patient writes to
say that no other joints have become affected, but that
she 1s still orippled with pain and stiffness of her
joints,

Cage LIII. J.R, FPemale, Age 20, Admitted 28th June, 1923,

Historvi= In March 1920,she had an attack of pain,
atiffness, and swelling of the fingers, wrists, knees,and
ankles, with elevation of temperature, She was confined
~to bed for 9 months, recovered to some extent,and at the
end of a ysar was able to walk about, She kept fairly
well until about 3 months ago, when she had a fresh
attack affecting the left knee,and can now only get

about with the aid of sticks, :

Condition on Admigsiopi:- The left wrist 1is practically
ankylosed, Flexion and extension of the right wrist is
possible only through an angle of 257, There is thickening

of these Jjoints and also of the interphalangeal joints
and both elbows,

The left knee is swollen, painful, and contains free
fluid, No organisms are found in film or on culture
from this fluid, There 1s thickening of the synovial
membrane,and the range of movement is limited, There is

wasting of the thigh muscles, No focus of infection
is discovered,

Treat.igpt s=- Four injections of ordinary vacecine were
given, There was considerable improveaent, the fluid
disappearing from the left knee, all the affected

. Jolnts becoming less painful,and the range of movement
markadly increased,

Aftor Historys- 4th March, 1924, This patient was seen
to-day, The wrists are still thickened,but the movement
of the right wrist 1s of full range and not associated with
pain, The finger and elbow=-joints are now normal,

There is still thickening of the left knee=joint but there

1s no tenderness on pressure over tie joint, She ean now
walk several miles,
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cage LIV, G,S, Male, Age 49, Admitted 3rd July, 1923,

History:- In 1916,while at Salonika,he suffered from
bacillary dysentery, While in hospital,he develoired
"synovitis® in both knees, was sent home, and was
discharged from the Army in December, 1916, About that
time his knees and other Jjoints began to get stiff,

In 1919,he was treated with "8onisation” and afterwards in
Strathpeffer, but without improve..ent, He has never had
severe pain in his Jjoints, In the winter of 1922-1923
his feet became swollen,

Copdition on Admissioni- He has now no signs of dysentery,
He cannot fully flex the fingers of both hagds, Both
wrists can move only through an angle of 35 4 The right
elbow will not extend beyond an angle of 135 with the

arm, but the left elbow 1s not involved, There 1is
thickening of all these joints,

Both knees are kept flexed at about 1150. The left
knge 1s completely fixed,and the right only moves through
15 . There is considerable thickening of the periarticular
tissues of both knee=joints,

Marked creaking can be elicited on movement of
all affected joints, He suffers very little pain,

Treatmepts~ 3 injections of typhoid vaccine were given’
with comnslderable reaction but with no clinical improvement,
and he was discharged,

:~ In this case the infection had died out, and he
really suffered from the permanent sequelae of the disease,

Cage LV, C.S, Fenmale, Age 55, Admitted %9th July, 1923,

Historyi- In January 1921, she began to suffer from pain
in the shoulders, hands and feet, The condition gradually
got wWorse, One year ago, both knees began to swell, After
this,she had her teeth extracted but there was no alteration
in the Jjoint condition,

Condition on Admission:- Both knees are very much
thickened, painful,and tender, The¥8 1s considerable
limitation of flexion,and patient is unable to walk, Both
wrists are swollen and painful, as a result of perlarticular
thickening, The proximal interphalangeal joints are
similarly affected, and the hands are considerably deformed,
No focus of iafection is discovered, There 1s present
generallsed panniculitis,
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Treatment i~ 5 injections of typhoid vaccine were given,and

she received massage snd passive movements. The pain diminished,
the swelling of the sffectea joints became less, and she had
greater freeuom of movement. She could walk,but required the
supprort of & stick.

After History:- Merch, 1924. Since discharge from hospital,
she hes had no increase in pein eand the disease has not become
worse or spresd to other joints. She is at times, however, very
stiff as & result of the &ssocisted panniculitis end Iibrositis.
. This infection &ppears to have cesased,

Case LVI. k.G, Male. Age 46. Admitted 10th July, 1923,

History:- 15 months before acumission,he had pain in the
right wrist and right elbow. The disease then spread to the
shoulders and to the joints of his feet. 6 months before
admnissicn,his teeth were extracted on medical advice, but
there wes no improvement., The affented jolnts beceame swollen
and his movements were hindered,

Condition on Admissioni:~ The patient wealks with the aid of
sticks beceuse of pain in his feet and knees. There is
slight thickening of the tissues round the knee and ankle-
joints, and especially of the metatarsophalangeal joints
which sre tender on pressure. Several of the metecarpo-
phalangeal joints of both hands are swollen and psinful. The
right fore-arm cannot be rfully extended;end the right arm
cannot be raised above the head, He hes fibrositis of the
muscles of the shoulder girdle,

Trestment :-= Three injections oI typhoid vaccine were given,
After each_there was & marked resction ana this was followea
by improvement of the joint condition. He received message
for the fibrositis of the shoulders and,on 28th July, was
dismissed "well."

After History:- March 1924. Since discharge from hospital,
this patient has remained well,

Cese LVII. M.P. Femsle. Age &47. Admitted 13th July, 1923,

History:-~ Illness commencea 2 years 8go with pain in both
arms. The fingers became stiff and swollen,end grasping
_movements were painful. The stiffness and psin extended

to the wrists and then to the ankles and feet, Three months
before / '
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before sdmission, the knees beceame affected and afterwards
the shoulders and hips.

Along with the pein snd stiffness there was some swelling
of the joints,which so effected the feet eand ankle joints that
for 15 months she has been unable to walk.

Condition on Admission:i- There 1is thickening of the metacarpo-
phalangeal and interphalengesal jolnts end of the wrist joints
of both hands. She is unable to0 close her hands completely.
She cannot fully extend her forearms nor can the arms be raised
- above the heaa. The knees, &nkles, sna metstarsophalangeal
joints are all swollen &and peainful. Movement of these joints
is limited. No focus of infection is uiscovered.

Ireatment i~ Three injections were given without producing
much improvement beyond some aiminution in the pain of the
effected jointe. She received massage,and after s few weeks
was able to walk though stiffly.

After History:- March, 1924. This patient writes to say that
her condition has not eltered since her aischarge from hospitsal.
She cannot be rezgarded as cured,

Case LVIII. A.,F. Femele. Age Hs. Admitted 80th July, 1923,

History:- Illness of 20 years' duration.

Conaition on Admission:~ There is marked swelling of the
inter-rhalangesl joints of both hands. There is ulnar
deflecticn of the fingers. The wrists show considerable
thickening anua sare completely fixed. The elbows are not
markedly aft'ectec,

The toes are detormed in all cirections,snd she has had
one amputated for comfort. There is thickening of the knee
joints. She has fibrositis of the shoulders sand hips.

Treatment:- <Three injectione were given. After esach,there
was marked reaction. There was no apparent change in the
effected joints, but she felt less pain sand stiffness and
could walk about more essily.

Remarka:~ This is the most that was to be expected in such
& case, where thedisesse had lasted for 20 yesrs and had
coused so much deformity.
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Case LIX. A.Mcwm., Femsle, Age 32, Admitted 3rd Amgust, 1923,

History:~ The disesse commenced five years &go with pain and
swelling of both ankles. 1In turn,the shoulders, knees, and,
more recently, the hips became affected. Pein was severe on
movement, and she wee incapacitated completely at intervals.
In 1922 there we&s some improvement, but in April, 1923, the
condition increasea in severity.

Conaition on Aamission:~ Both &nkle joints and those of

"the fingers tre swollen &and &cutely painful, snd movement is
very limited. There is marked tenderness on pressure over the
metatarsophalangeal jolnts, The wrists and knees show slight
thickening of the capsule, and movement is limited. The hips,
elbows, &nda shoulaers are not sffetted. There is generalised
panniculitis. lNo Iocus of infecticn is found,

Treatment i~ Three injections of orainary typhoid vaccine

were given, &nd she was mmsssged, There was very marked
improvement, and though some thickening of the joints remained,
the pein and tenderness uiminishea and,on discharge,was almost
gone,

After History+- Merch, 1924. This patient writes to say thet
she hes been very well since she left hospitael and csn carry
out all her duties. She has now no pain or stiffness in the
jointe which were affected.

Case LX. J.R. Male., Age 52, Admitted 27th August, 1923,

Historyi- 15 yeors ago,the patient had an atteck of severe
pein and swelling of his hands, wrists, &and feet. He did not
recover completely,s&na,ll years ago,his ankles becsme affected,
His elbows,end hips were never involved,but,during the past

3 weeks,his knees becasme affected and the joints of the fingers
became swollen and peinful,

Conaition on Aamissioni- Both wrists are completely ankylosed.
There is ccnsiderable thickening of the finger joints which
are painful and tender on pressure, There is fibrositis of
the deltoid and trapezius region on esach side, &imiting move-
ments of the shoulders.

The. toes of both feet are stiff, swollen, paintul, and
tender &and there is slight thickening of the perisrticular tissues
of’ both knees which are tender on pressure,

Trestment /
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Ireatment := Three injections of typhoid vaccine were given,
In each case,there was a marked reaction, the temperature

in one 1nstance rising to 104°,6 8, The pain, stiffness, and
swelling in the affected Jjoints disappeared and,though his
wrists were ankylosed,he was able to move about quite frsely
and to use his hands, He was discharged on September 14,

After Historys- 25/2/24, This patient was seen to-day, He

can walk quite freely and has been at business every day since
he left hospital, Both wrists are fixed, He states that,in

cold wet weather,he feels some aching in the Jjoints of his
fingers and toes, but that otherwise he suffers no inconventence,

Cage IXI. W,R, Male, Age 49, Admitted 1lth usay,. 1923,

Historys= Illness began in 1920 vhen his fingers bacame
painful, stiff, and swollen at thie inter-phalangeal and

- metacarpo-phalangeal Jjoints, Since that time,the swelling
has persisted, In lay, 1922, thore was an evacerbation of
the diseas= and nearly all the Jjoints of the body became
st1ff and painful, The pain ceased in all Joints except
those of the fingers, wrists, and big toes, In December,
1922, the right knee became swollen and painful,and since
then he had been confined to bed, In April, 1923, the right
elbow and then the left elbow became painful and swollen,

W@Am:- Both elbows show marked thickening
of the synovial membrane, In each case there is contracture of

the biceps muscle so that the arms cannot be completely straight-
ened, Movements of rronation and supination are limited, Both
wrists are swollen, tender, and stiff, There is marked thicke
ening of the metacarpophalangeal and proximal interphalangeal
Jolnts and he cannot close his fingers completely,

There 1is marked thickening of the synovial mmmbrane of
the right knee with a small excess of synovial fluid in the
Joint, It can be extended complete!y,but cannot be flexed
through more than 1200

Ireatment i~ Seven injections of ordinary typhoid vacecine were
given, Although he reacted very well, there was little or no
improvement in the Jjoint condition,and he was discharged in
gtatu quo, :

Lage IXIL, J.,T, Female, Age 41, Admitted 25th September, 1923,

v t- Four years ago,the patient experienced pain in the
finger Jjoints and in thé balls of the toes, At this time the
swe}}ing was slight, In slovw progression the wrists, elbows,
and
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and shoulders became involved, The knees were then slightly
affected, but,during the past two months,there has been an
exacerbation of symptoms, and she has pain in her Jjaw on
eating and talking,

dit Admis t= She is well nourished and looks
healthy, The little finger of each hand is partly flexed
and fixed, Tke 2nd and 3rd metacarpophalangeal joints of
the right hand are swollenfand tender, There is thickening
of both wrists and limitation of dorsiflexion, The elbows
are slightly thickened,and the movements of the shoulder
joints are limited by fibrositis in the deltold and trapezius
reglons, She has generalised panniculitis,

The knees and ankles show thickening of the synovial
membranes and perlarticular tissues,are tender on pressure,
and movement is limited, She has difficulty in walking and
in rising up and sitting down,

Treatment:= Four injections were given and she was massaged,
SHe showed considerable improvement, On her discharge from
hospital,the arms could be ralsed complstely above her head,
the finger Jjoints were normal,and the wrists were not painful
or tender, The knee Jjoints and ankle Jjoints were normal,
There was slight tenderness on pressure over the metatarso=-
phalangeal Jjoimts of both feet, She still had fibrositis and

panniculitis in various parts of the body, and was advised to
cont inued masgsage,

After History:- March, 1924, This patlent writes to say that
she can now walk quite freely, She complains of pain in her

shoulders and neck =~ due to the panniculitis from which she
suffers,

Cage LXIII, A,S, Female, Age i5l, Admitted 15th October, 1923,

Higtory:~ Three years apo,both elbow joints became painful

and swollen, and later they became stiff, Then the knees,
wrists,and fingers were affected but not to the same extent,

Two years ago,the knees became very much more swollen and
painful and the left ankle was affected, She was confined to
bed from January until May, 1922, Since then,she has been

able to walk only with great difficulty with the help of sticks,

2~ Patient 1s stout and looks healthy,
Both knee Jjoints are much swollen and movement is limited,
The same periarticular thickening is present in the left ankle
and in both elbows, and the, movement of these joints is markedly
limited, sShe has generalised panniculitis and fibrositis of
the shoulder reglon,which limits movement of these Joints, The
temperature is elevated, No focus of infeetion is discovered,

Treatment /
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Treatment:- S1ix injectlons of typhoid vaqcine werfugiven,
~nd she was massaged, After the third injection, uner
temperature became normal, She showed consideraole iggr?ve—
nent andj,on discharge,could walk without the aid of sticks,
The movements of both knees and of both elbows were
practically complete, nd the left ankle was normal, There
was still present paaniculitig, but aot so marked as on
admlssion,

After History:- Mareh, 1924, The patient writes to say

éhe can still walk ‘without sticks, No other joints have

beceme affectsd, but she says that her back is still sore
and stiff,

Cage IXIV, R,D, lale, Age 21, Admitted 19%th October, 1923,

History:= Three years before admission,his back was stiff
in the morning, but this stiffness passed off during the day,
Later on,he developed pain in his hips, and two years ago

the left knee became stiff and painful and occasionally

gwelled up, 1% years ago,his shoulders were affected in
the same way,

Condition on Admigsion:- There is marked limitation of

movement of the vertebral column and consequently he cannot
stoop to pick up anything from the floor, He cannot sit

up in bed unless the legs are allowed to hang over the side,
There 1is slight scollosis, with the convexity to the right,
in the lower dorsal and upper lumbar regions, X-Ray examinatio
shows no bony changes in the vertebral column, The left knee
is tender on pressure and some fibrous tissue oreaking is
present, There 1s stiffness and pain on moving the shoulder
joints, Fibrositis is present in the faseia lata of each
thigh and at the attachment of the adductor muscles to the
pubic bone, No focus of infection is discovered,

Ireatment = Five injections of ordinary typhold vaccine
were given,and each was followed by a marked reaction, He
was treated with massage and exercises, and on discharge he
could walk freely without the aid of a stick, and indeed
could run, The range of movements of the spine had increasged
markedly, He could bend down and touch the floor if he was

allowed to bend his knees a 1ittle, His knees wers normal
and his general health was good,

After History:- March 1924, This patient writes to say

that he keeps well, has dispensed with his walking stick and
has only slight difficulty in stooping to pick up objects from
the floor, The infective process has ceased,
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Cage IXV. R.S., Male, Age 34, Admitted 12th November,198

History:~ During the past year his fingers and wrists
have become gradually swollen, stiff, and slightly
painful, Otherwise he has been 1n perfect health,

Condition on Admission:= The proximal interphalangeal
joint of the middle finger of the left hand 1is very much
swollen, and elastic in consistence, It 1s tender on
pressure and there is pain on complete flexion, )

Both wrists are thickened and tender, and the
proximal interphalangeal Jjoints of the little finger
and indéx finger of the right hand are affected in the
same way, :

Treatment := Four injeetions of ordinary typhoid vaccine °
were given,and each was followed by a definite reaction,
In this case,there was produced very little improvement i
in the affected Jjoints which remained swollen and stiff,

t t= March, 1924, This patient writes to
gay that the condition has spread to his left knee and
ankle,

Case IXVI, C,L, Female, Age 26, Admitted 5th Sept.,1923

History:~ Several days before admission,this patient had
acute pain in her wrists and knees, This continued,and
she was sent into hospltal as a case of acute rheumatism,

Conditlon on Admission:- There is swelling and tenderness
of both wrists, the right ankle,and both knees, The
temperature is elevated, '

HERSIPISORRCIC S RPRORP PLSS SPPE RIS 41 e R

Ireatment s~ She was given 20 grs, of sodium salicylate
every four hours, and in 48 hours the temperat.re came
dovn to normal and the Jjoint symptoms cleared up, During
the next five weeks, whenever any attempt was made to
diminish the amount of salicylate, the temperature rose
and the Joint manifestations returned, In was therefore
decided to try the effect of protein shock therapy,

Three injections of ordinary typhoid vaccine were given,
each followed by considerable reaction, The temperature

came down to normal, and the joint condition cleared
She was discharged %ell. P

After Higtorys= 13th March, 1924 This patient wa
seen to-~day, She 1is well, ’ ) P as

E DR -5 .
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Case IXVII, I.D, Female, Age 38, Admitted 22nd Oct,, 1923,

s Illness commenced three months ago,with aching
and stiffness in the knees, ankles, and feet, Shortly after=-
wards. several of the joints of the fingers became swollen,d
painfﬁl, and so stiff that she was unable to close her hands
completely, and consequently was prevented from working,

Condition on Admission:i-~ There is marked thickening of the
periarticular tissues of the metacarpophalangeal Jjoints of
the fore~finger and middle finger of the left han@. The
joints of the left little finger are not swollen,but she
complains of pain all along the finger,

The distal interphalangeal Jjoint of the right thumb is
markedly thickened, tender to touch, and the patient can
hardly move it, '

There is somae thickening and tenderness of the kneegp,
ankleg,and metatarsophalangeal Jjoints,

There is marked panniculitis of the legs, thighs, and
abdomen,

TIreatment :- Five injections of ordinary typhoid vaccine were
given intravenously, Each 1njection was followed by a
definite reaction and considerable improvement followed, The
following was her condition on discharge from hospital,

"The knees, ankles, and feet are now normal, and she can walk
easlily, There is stlll some panniculitis of the legs and
thighs, Both hands can be closed easily and completely, and
the thickening of the finger-joints is much less than on
admission, These joints are still a little tender on hard
pressure, and the patient still complains of stiffness in

the movements of the left 2ittle finger,"

after History:- March, 1924, "Improvement maintained, The
disease has not affected any other joint,"

Case IXVIII. DD, Male, Age 47, Admitted 13th November, 1923,

Histoxry:- In August, 1921, the patient experienced pain,
gnawing in character, at the 3rd metatarsophalangeal joint of
the left foot, and over the left skim.. bone, Shortly after-
wardesthere appeared swelling over the ghin, on the dorsum

of the foot, and behind the left ankle, He could not wear
boots, and the pain and swelling became worse when he walked,
On account of the swelling and pain over the tibia,a diagnosis

gﬁ gy hilitic periostitis was made, and, in spite of the fact
a
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that his blood was negative to Wassermann's teStitﬁe

scelved e%ergetic antispecific treatment, but without
Emprovemen .

In May, 192R, a portion of the tibla was gouged out
for histological examination, It showed merely ill-defined
chronie inflammatory changes,

Since then his éondition has become worse,

:= He walks with the aid of a stick,
The left leg, especially on the anterior aspeet, is swollen,
very tender, and painful, The dorsum of the foot is swollen
and painful, and there is marked tenderness on pressure over
the metatarsophalangeal Jjoints, He describes the pain as
burning in character, There 1is slight oedema over the
anterior aspect of the leg and the dorsum of foot, The left
foot sweats profusely, There is thickening of the capsular
ligaments of the ankle and toe Jjoints,

Ireatment:- Seven injections of ordinary vaccine were given,
and each was followed by considerable reaction, The oedema
disappeared gradually and the tenderness diminished consider-
ably, but slight pain persisted, On discharge from hospital,
no swelling or tenderness was present, and he could walk
much more easily, but he still complained of pain in the
anterlor aspect of the leg, :

After History:- March, 1924, This patient was seen to=-day,
The improvement has been maintained, but he states that he
hasg still pain when he walks,

Cage LXIX. E,T, Female, Age 52, Admitted 20th November, 1923,

Historyi-~ TFour years ago,she felt slight pain and stiffness
in both knees on getting out of bed in the morning, Shortly
afterwards,these joints became swollen, and since then they
have become gradually worse, though at times they were less
painful and more supple, In July, 1923, there was fluid

in both knee Jjoints and,on six occasions,they had been tapped,
‘The only other Jjoint affected was the right elbow,

Condition on Admission:= There is considerable thickening
of the periarticular tissues and synovial membranes of both

knee joints, The tissues have a coarse fibrous feel, and are
very tender on pressure, There 1s fluid presseat in both
joints, No organisms are found in film or on culture from
this fluid, The legs cannot be fully flexed at the kunees,

The periarticular tissues of the right elbow Jjoint are
thickened and tender, There is some contracture of the
biceps muscle, No focus of infection is discovered,

Treatment/
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Treatment := Six injections of typhoid vaccine were given,
After the second injection,tne knees became more svollen,
but,following the third dose,the swelling receded and
movewment of the joints improved, On discharge, there was
st 111 thickening of the synovial membrane of the knee
joints,but the swelling was much less than on adwission
and sixe could walk very well, She suffered no pain,

After Historyi= March, 1924, The patient writes to say
that,since discharge from hospital,she has remained in
good health and is able to carry on her ordinary duties,
No other Joints have become affected but she still feels
stiff when getting up 1in the morning,

Cage IXX, J.G, Female, Age 45, Admitted 19tn Jaauary, 1924,

Idstorys= Illness began in Jaanuary, 1923, with paln in

left elbow Joint, A wecek afterwards,the left shoulder was
affected and the condition then spread to the fianger Jjoints !
which became painful and swollen, In May, 1923, the right '
knee became affected, and since then the disease has spread

-to the ankles and toes,

Condition on Admission:- She is well nourished and looks 1
in good health, No focus of infection 1s discovered, The
proximal interphalangeal joints of the middle, index, and
little fingers of both hands are fusiform, due to increase
in the periarticular tissues, These Jjoints are painful
and tender, There 1s slight thickening of the tissues
round both elbow Jjoints, The right knee is very much
thickened and painful, It contains excess of Synevial
fluld, Both ankle joints are swollenamd painful, the left
being worse than the right, There is slight thickening

of the metatarsophalangeal Jjoints of some of the toes of
both feet and these are tender on pressure,

Ireatment := Two injections of 100 and 125 million organisms
were given, After each,there was considerable reaction,and
this was followed by marked improvement in the condition of

the Joints, Four days after the second injection,elie developed
& small boil on the right arm and,after the 3rd injection of
150 million organisms,there developed a spreadiang cellulitis
with this boll as centre, This subsided under appropriate
treatment, and she was given a final dose of 200 million organisms,
On discharge, she could move all the joints of her body without
pain, She could walk very well, but there was still some
thickening of the perlarticular tissues of the right knese,

Remarks:~ This case is of interest in that a small septic focus
became very acute after the injection of a forelgn protein, The
focus,however,bore no causal relationship to the disease of the
joints,
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A STUDY ON IONIC MEDICATION.

in the course of the investigetion discussed in

the first part of this thesis, it was found necessery

to teet the efficacy of & form of therapy known as
iontophoresis, 1on1z§tion, or ionic medicstion., The
basic ides underlying this specisal thersapeuticsl messure
is, that drugs in their iohic state are driven through
the skin or & mucous membresne by meeans of sn electrie
current, e&nd exert their effect on the underlying tissues,
In the tresatment of rheumstoid arthritis, 8 few writers
have clegimed thst they have been gble to obtain complete
cure in this wey. Others, recognising that the cisease
is the result of & general infection, &and therefore not
likely to be cured by locel treatment, have stated thet,
by lonic medicetiom, they vere able to remgve the
~hickened fibrous tissue of the affected joints, and to
dispel the associated fibrositis and neuritis in other
parts of the boay. They have even claimed that a joint
which has become‘ankylosea can recover its mobility rapidly
end completely, if treated in this way. It appeared to
me, therefore, to be of great practical importsnce to put
this form of treatment to the test of actual practice,
for, if the cluius wade Tor it could be substantiated,

the/
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the solution of the orthopesedic problems of rheumstoid

arthritis, which ordinarily present great difficulty,
would become comparétively simple.

The method employed was &s followa., 7Fhe current
was obtained Irom the ordinary electric-lighting mains,
and, to lower the voltage and regulate the current so
that it could be used with safety to the patient, there
was inserted in the circuit & shunt resistance, In this
way the current could be raised cr lowered very gradually
and evenly. A milliampéremeter was pleced in the ssme
circuit as the patient to measure the current sctually
pessing. Flexible zinc electrodes of different sizes
(8" > 5" and 5" x 3") were used, snd between these electrodes
ena the patient's skin, were placed pads consisting of
gixteen layers of lint. These peds were sosked in
solutions of vdrioue electrolytes, &anc thus served as
reservoirs from which the ions were to be driven through
the skin. In order to increase the concentration of the
current st, ana limit it to, the affected part, the smaller
electrode wes used in this region. The other, or indifferent,
electrode(wae rlaced at some convenient part of the body,
send here the larger of the electrodes was used to reduce
the concentration of the current by diffueing it over
8 wider aresa., The pad under the indifferent electrode

wee/
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was sosked in & normal saline solution, while the pad
under the electrode covering the affected part was sosked
in & 2% solution of sbdium salicylate or potassium iodide,
which sre the two drugs most extensively employed in the
treatment of medical conditions by ionization. The
lstter pole was mede the negative pole, so that, when

the current passed, the sslicylic or icdine ions, being
enions, wculd mecve to the positive pole end therefeore into
the skin., As & genersl rule, currents up to 100 milliam-
péres for 80 to 45 minutes were employed. 1In & few cases,
& current of 200 milliamperes was reached during the last
ten minutes of & thirty minute period of trestment,

In this way fifteen cases vere treeted, some with
the iodine ion, others with the salicylic ion, but
generelly with both at different times, Treatment was
repeated frequently,as soon &s the effects of the irritation
of the skin following each sprlication had passed off.
Cases of fibrcsitis of the lumbar and other regions, and
cases of scistica,were treated in & similer fashion. The
results can be briefly summarised. In no case was cure
obtained. I failed completely to observe the so-cslled
*lytic" eff'ect on the pathologicsel fibrous tissue under-
neath the skin., The f'ibrous thickenings did not appear
to be sffected in sny way, and, in consequence, there

was /
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weas no incresse in mobility of joints which were
ankylosed. The only benefit which was observed to
accrue to the patieht w&s & temporary relief of pain,
This persisted fcr several hours after the process of
ionization, but in every case the pain returned, though
in a few ceases not to the ssme extent. The diminution
of pain coula in no way be sscribed tc the intrcduection
of the lodine or ealicylic ions, for, when the current
was reversea snd therefore no iodine or ssalicylic ions
were being introduced, the same relief followed. Similarly’
when & pad scskea in & soluticn of scdium chloride was
used over the affected part, extctly the same result wae
obtained.

The failure to obtain the beneficial results
reportea by other observers led me to examine closely
the theory of ionic medicetion. I found, on perusing
the litersature of the subject, thet the theory was based
on the results of & few experiments on animales, and that,
though much work had been done on the practicsl epplication
of this theory in the treatment of disease, there existed
no exsct records of experiments on human beings, which
hed &ny airect bearing on the theory itself. I decided,
therefore, tc meke & numwber of experiments which will be

described later, and I propose in this part of the thesis

to/
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to use these experiments and my clinical observations
85 the basis for & critical exsminetion of the whole
subject.

The initisl ciff'iculiy is the exact meening of the
term "ionic medicetion."™ According to those vho spesk
vith authority on the subject, the term embraces (1) the
intrcduction of drugs into the body throuzgh the skin or
& mucous surface, by means of an electric current, ana (2)
the modification of the chemical composition of parts of
the body,by the setting up of chemical changes throughout
the tissues.(l) If the second pert of the definition
means thet the chemical composition of the tissues is
modified by the arugs Iintroduced, then it is understandable.
If, however, &8s 1s generally held, it means that this
modificetion is the result of the passage of an electric
current through the bedy, without any reference to the
drug introauced, it is very difficult to see how the
process ce&n be termed "medication." It is obvious, in
eny cese, that the two parts of the definiticn involve
quite aifferent conceptions, and will require to be
considered separately.

The first questicn therefore which hss to be
considered is: Can drugs be introduced through the skin
by mesns of &n electric currentt The snswer to theat

question/
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question is undoubtedly in the affirmative., The
original experiments of Leduc showed that it was
possible to introduce, in this way, strychnine ione
through the =skin of a rabbit.(z) Finzi proved that
the ferri-cyanide icn could be carried through the skin
of a monkey.(s) Inchley repeated these experiments on
cats, rebbits, amd guinea pigs, and showed further thsat
it vwes possible to intpoduce electrically & number of
other alkaloids, some metals, ana certain negative ions.(é)
In the cese of the humen subject there are, as has been
indiceted, no exact records of experiments, though &
number of writers have mentioned that it is possible to
prove the penetrstion of the iodine ion. In my experiments
I have been able to confirm this, snd further, I have been
able to demonstrate quite conclusively the presence in
the body of &nother snion, the salicylic ion, and of two
keticns, pilocarpine and atropine, after they have been
carried through the human skin by & current of electricity.
The question then sarises: Has the ion thus introduced
into the body &ny specisl pharmecological agtion in virtue
of the menner of its introduction? If we are to believe
the ionic theory of the action of drugs - namely, that
soluble salts exist in the body mainly as ions, and that
each ion possesses an independent rharmacological sction -

then we must believe that the method of administration will

moke /
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make no difference to its intrinsie action, That this
is 80, has been shown by the experiments on animals by
Leduc and Inchley, The strychnine ion introduced
electrically exhibited its ordinary action on the spinal
cord and caused convulsions, while the atropine ion
exhibited its ordinary action in producing paralysis
of the oranial autonomic nerves, Iun the case of man,
it can be shown very clearly by using a solution of
pilocarpine nitrate under the positive pole, After
the current has passed for some time, the individual
under experiment exhibits salivation, sweating, and
disturbance of vision - in other words, the ordinary
signs of the action of the piklocarpine ion introduced
in any other way, It may Beem that I elaborate this
point somewhat unnecessarily, bu£ the suggestion has
frequently been made, or at any rate implied, that, when
an lon is introduced through the skin by means of an
electric current, it is thereby endowed with some peculiar
properties, That this is not so, is obvious, The essential
pharmacologiocal action of any particular ion is the same
whether it be passed through the skin into the body by
inunoction, & hypodermic needle, or an electric current,
If that be so, the critic will very naturally ask:
Wherein lies the partiocular merit of this method of
introducing drugs into the body? The technique 1is

- expensive/
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expensive, complicsted, snd wasteful of valuable drugs,

compsred &t snyrete v ith ile hypodermic needle or inunction.
What sdvanteges does it possess to compensste for these
very obviocus drawbecks? The snswer is given thst "in
treetment by ionizeticn & cloud of ions is introduced

into the place where the aisease exists;"(s)that the

ions are limited to the dlseasea region, &nd that there-
fore the local concentrotion is hizhe. As & result, the
action is more intense, 8&na the effect consequently
grester.

In order to examine these statements we must enquire:
() wvhat quentity of arug can be passed through the humen
skin by means of the electric currents used for thera-
peutic purroses? (b) What evidence 1s there of a locel
concentrstion of the drug sfter it has psassed ﬁhrough
the skin? (c¢) How deeply can the drug be made to penetrste
in this way?

I investigated the first questicn with speciasl refermnce
to the iodine and salicylic ions, which, &as has been
indicated, are the two remed.es most extensively
employed in the trestment of medicsl conditions by
ionizstion., The method adopted was that already
described - a 2% solution of potassium godide or sodium
salicylste being used to sosk the psds under the negstive
electrode. The process was continued for a period of

thirty/



thirty to rorty minutes with currents ranging from
26 to 200 millismpéres, &nd the urine was collected
for snalysis during the twenty-four hours following
the experiment. Kendall's method(s) vas employed to
estimste the egmount of lodine present 1in the urine,

snd the amount of salicyl bodies was estimateé by

the method aescribeu by Thobuem &nd H&nzlik(7). The
following teble gives the results when potessium iodide

was usedq,

Current in millismpeéres | 25 50 100 200

illigrems of iodine in

24 hours' urine. 30 5 96 146

It must be pointed out thet it is not possible
to raise the current all st once to the amperage
indicatea. For the comfort of the patient that hes
t0 be ucne zradually, and sccordingly the currents noted
in the table were not acting during the whole period
of the experiment. The reapicity with which the current
could be reised varied with difrerent individuals, but
the quantities of iodine given in the table were the
maximum found for esch particuler current,

In the case of the current of 200 ma. the duration

of /
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of the experiment wes 40 minutes, the current being
reisea from 100 to 200 me. during the last thirty
minutes of the period. The cursticn in the other
caées ves thirty minutes,

The follcwing peéges contein thie pretoccls of
the expériments.

Experiment 6.

Subject: D.C. Electrodes 8" x 5",
Positive Electrode on postericr aspect of
left thigh. Pad under electrode sosked

in normel saline solution.
Negetive ilectrode con posterior sspect of
right thigh. Pad under electrode sosked.
in 27 solution of potessium iodide,

Time. Current.

4,10 Pelle ¢ 2« +o o o« « o« o « O milliampéres.

4,11l pPelle o o o o o o « &« o 10 do.
4,12 Pelle ¢ ¢« ¢ o ¢ o o o o« R0 do.
4,13 Pellle o« o o o o o« o o o &5 do.
4,81 Pelle o + o o o« o o o« o« 25 do.

Current stopped.
Slizht reddening of the skin undernesth the electrodes.

Total smount of iodine in 24 hours urine = 30 milligreams.

S — - — T s S Soe e
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Experiment 10.

Subject: J.T. Electrodes 8" x 5",
Positive Electroue on posterior aspect of left thi:h.
Pad under electrodg soaked in ncrmsal saline solution.
"Negative Electrode on posterior aspect of right thigh.,
Pad under electroae scakea in 2% solution of potsssium
iodide.
Time. Current. Remarks.
3.28 p.m. « » » o O millismperes.
3.9 pPems o o « o 16 do. C°1le°t%82u3f Saliva
8,80 pem, ¢« + +» . 30 do.
.81 p.ie « ¢« o o O50 do.
344 DPollie « « o« « S0 do. Collection of salive
ended.
4, Tellle « o« o o S0 ao.
Curren£ graaually reduced. There is distinct
reddening of the skin underneath the electrodes,
Salive testea for presence of iodine by the following methbd;
To 56 ¢c.c. of saliva is aduea 5 drops of & 1% solution of
socium nitrite and a few drops of concentrated sulphuriec
scid. The iodine libersted, when extreacted vith
chloroform, givee & beautiful pink colour.
Result of test - very faint pink colour.

Total smount of iodine in 24 hcurs urine - 4,98 milli-
grams,
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Experiment 1&.

Subject: J.T. Electrodes 8" x 5",
Positive Electroae on postericr aspect of left thigh,
Ped under electrcde scsked in ncrmsel ssline solution.
Negative Electrcae on poéterior aspect of right thigh,.
Paa under electrode sosked in ¥ solution of
potassium iocdide.,
Jime, Current. Remarks,

11,26 8,me « « « « « O millismperes

11.26 8.ie ¢« &« « « o« 15 do. First collection of
: saliva begun.
11027 8‘.m. L ] L ] L] o [ ] 25 do.
11‘28 a’.m. * * o * ® 35 do.
11.29 sa,m. . . « . . B0 do.
11.30 aome o« . . . . 80 do.
11.81 aomo e o e e 0100 do.
11.40 s.m. . .« « « 100 do. First Collection of
saliva stopped.
11.56 s.m. .« « « . 100" do. Second Collection of

salivea stopped.
Current greaduslly reauced to zero.
There is markea reddening of the skin unaer the

electrodes.
lst Specimen of Saliva tested for iodine...Positive(faint).
2nd Specimen of Seliva tested for iodine...Positive (distimt

Urine pessed at 12,15 p.m.tested for iodine,.Positive *

Yyotel smount of icdine in 24 hours' urine = 96 milli-~
grams,

- g - - S . .-



Experiment 16.

Subject: D.B.

Positive Electrode on
electrode soaked in

Negative Electrode on
Pad under electrode
potessium ioaide,

Electrodes 8" x 5",

lumbar region.

156,

Pad under

normal saline solution.

posterior aspect of left thigh.
soaked in 27 solution of

Time. Current.
4,10 PeMe o o o o . 0 milliamp@res
4,11 p.m. « o« « « o 10 U0.
4,12 Pelle o ¢ o « « RO do.
4.]-:5 p.m. L] L] L] L 3 [ bo do.
4,15 PeMe o o o« o o« 40 Uo.
4,16 DPeie o o o« o o 60 GO.
‘t.lg p'm. . * L ] L] L] 80 do'
4,20 Polle o« o o o o 100 do.
4,20 Pelle o « o o o« 180 do.
4,25 p.m. o « o o o 130 do.
4,27 Dol o o o « o 140 do.
4.29 poma ® [ [ ] ® ] 150 do.
4.30 P.m. ®» o o o o 160 dOO
4.32 Pellle "¢ o o o o 180 QO.
4,34 DPeMe o o o o o 190 do.
4.38 p.m. L ] ® L] ® L] 200 do.
4.51 pom. e e o o o 200 dO.

Current
of the skin,
1st specimen of
¢nd specimen of
Urine passea at

Total smount of

saliva
saliva
5 p.m.

iodine

gradually reduced. There is marked reddening‘

particularly undernesath the

testea for iodine

- - ———

testea for iodine

tested for iodine

in 24 hours' urine = 146 milligrems,

Remarks,
e

First collection
saliva begun,

of

First collection of
saliva stopped.

Second collection
of saliva begun.

Irritetion under neg-
ative electrode

grester than positive
electrode,

Second collecticm
of saliva stopped.

negative electrode,
- Positive (faint)
- Positive (distint)

- Positive,.
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It 1s known that from 60 to 80 per cent or more of

the smount of iodine teken into the body by any channmel,
is excreted in the urine in 24 hours. From the figures

#iven it is possible to estimate approximately the samount

of the lodine iom which entered the body. Teking even the
lowest percentsge, the maximum asmcunt of iodine which wvas
introducea intc the boay by each wsurrent wes 50, 92, 160

end 243 milligrasms respectively. In other words, it will

be seen theat, with the ordinary currents used in therapeut igs,
snda for the oruinary curaticn of treatment, the total smount
o iodine introduced was nct grester th:n 0.77 grain, 1.4
grains, anc 2.46 zrains. Even vith the huge current of

€00 milliampéres the samount was only 3.74 grains, It is
probable that in each ce&se it was very much less.

When sodium salicylate was usea, the amount of ssalicyl
bodies excreﬁed in the urine, after the employment of
ordinary currents, was so small that it could not be estimate
with any degree of accurascy. Using & current rising to 170
milliampéree during & thirty minute period, the totsl smoumt
of salicyl bodies found in the urine was only 9 milligrams,

It is of interest to note that this result coincides with
that of Inchley, using & cat ss the subject of experiment.(4)
He Touna only very small smounts of salircyl bodies in the .
urine, &nu comments on the fact thet the salieylic ion is not
carried through the skin to the extent that enthusisastic

writers on the subject w

ould lesd one to sSurrose,
15 A
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Objection may be taken to this process of resasoning,
Tor it may be arzued that the'amount of sny ion excreted
in the urine zives no true indiecstion of the quentity
passed through the skin. The objection has really very
little weight, but it can easily be overcome by consider-
ing the results when pilocarpine nitrate and atropine
sulphate were usea, The following ®re records of
typlcal experiments.

Experiment 20.

Subject JTI.

Positive Electrode 3"x 2% on left thigh. Pad sosked in
1% solution or pilocarpine nitrate.

~ Negstive Electrode 5" » 3" on right thigh. Pad sosked
in normel ssline solution. '

Time. Current. Remarks,

3.3 p.lle « o o 1 millismpére
3035 Pem. + o 12 millismperes

3¢37 Pele o« o .15 do.

8¢3B Delle « o+ &3 do.

3¢39 Pelle « » +338 ao.

3.4l p.m. . . .38 do.

B3e43 Delle o o 4R Uo.

304D Pelle o o 43 do. Slight ssalivation.

0e47 pPele. . o &8 do. Feeling of increased
warmth,

3.48 p.m. . . .46 do. Sweating begins,

3.50 peme o o .47 do. Salivetion; & qyapting

3.52, p.m . . .48 Go. Salivation & sweating
distinet.

3.54 pe.m. . o 50 do. Salivation & sweating
distinct,

Current stopped. Marked reddening of the skin under
electrodes.

3.55 p.m. - Far vision slightly blurred - Pupil%oriigﬁzn
. 3.58 p.m. - More blurring of far vision.

5.50 p.m. - Selivation and sweating practically ceased.
Far vision is now normsal.
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Experiment 24,

Subject: D.C.

Positive electroue 3" x 2" on snterior aspect of right fore-
srm., Pua sosked in 1¥ solution of stropine sulphste.

Negative electrode 5" X 3" on enterior sspest of left fore-
arm., Pad sosked in normal saline sclution.

Time. Current. Reasarks.

4.12 Peille o o o
441S Delie o.o »
4,16 pome . . .
4,20 Delle o o o

. 1 millismpére Pulse 78 per minute.
8 millismperes
»
L]

L . [ ] L]
L}

Flushing of face, Pulse
80 per minute,
Flushing of face. Pulse
92 per minute,
Dryness of mouth, Pulse
126 per minute.
Feeling of fulness in
head. Pulse 135 per
minute amd of low
tension.

Distembance of nesar
vision. Mouth very
dry. Pulse 140 per
minute,

4. 30 ‘pomo' e o e o o

‘*.85 Pom. e o o o o

o o o ov
=

4.86 p.m. e o o o o

’ 4.42 polno e o e o . 5

Current stoppred. Skin under electrodes very red
end tender.

4,44 D.Me « « o« « Pulse 126,

5. * . .. . . Pulse 120. Very marked dryness of mouth
ana throat. Pupils ailated
snd glancing., Eyes cannot
accommodate for near vision.

At 1% noon the next dayge Vision for near objects still

seffected slightly.

Four days after this experiment the skin which
had been under the positive electrode was still red,

and showea & tendency to peel.
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From these experiments it will be seen that, with
pilocarpine nitrate, using a current rising to 50
milliampéres over a period of twenty minutes, there
was produced in the subject of the experiment saliva-
tion, sweating, and slight disturbance of vision,

All these effects could be produced on the sub jeot,
and to & slightly greater degree, by injecting 1/5th
grain of pillocarpine nitrate hypodermically, In the
case of atropine sulphate,it was not considered
advisable to use large currents because of the
polisonous effects of very gmall quantities of that
drug, But, using a current of 5 millkmperes for
thirty minutes resulted in sufficient atropine being
introduced to produce a rapid pulse (40 per minute),
marked dryness of the mouth and throat, wide dilatation
of the pupils, and paralysis of accimodation lasting
for 20 hours, All these symptoms and signs could

be produced on the same subject by injecting
hypodermically 1/30th of a grain of atropine sulphate,
In these experiments, the amount of the drug introduced
into the body was estimated, not from the quantity
exoreted, but by its physiological action, and in
each case it will be observed that this émount was

suall, It will be noted, furthery that the action

of/
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of these drugs, when administeited electrically, differs
in no way from their action when given hypodermically,
While the salient feature of the expsriments
described 4s that the amount of drug introduced 1is
very suall, there is another feature which is of
considerable impoftance, and which bears on the question
of looal comcentration, It will be seen that, in
"ionizing" & patient with potassium iodide, it was
possible to dembnatrate iodine in the saliva colleoted
during the first fiftesmn minutes of the period of
treatment , Again, in the case of pillocarpine nitrate,
salivation made its appearance twelve minutes after the
current was started; practically the same time as after
slow hypodermic injection of the drug, Similarly, the
effeot of atropine was noticed eight minutes after the
commencement of the experiment, Where, then, 1is the
evidence of local concentration? It must be quite
obvious that, as soon as the ion is earried through the
skin, it 1is whisked off in the blood stream, and that
therefore no local concentration ever takes place,
Otherwise, how is it possible to explain its appearance
80 quickly in parts of the body so far removed from the
seat of entry, and in such amounts as to produce its

physiological action on these parts?
The/
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The next question to consider is the depth of
penetration of the ions, In man,it is difficult to
produce any experimental evidence to bear on this
question, but the discussion in the previous paragraph
throws some light upon it, If the lons iitroduced
through the skin appear so rapidly 1ln distant parts
of the body, it must be obvious that they are set
free from their function of carrying the electric
current 8s soon &s they pass through the skin, That
they penetrate deeply 1is therefore unlikely, It
should be noted further that, until it passes the
barrier of the skin, the current can be conveyed only
by the lons of the solutions underneath the electrodes,
But, as soon as this barrier is passed, thes current
will be carried by the enmormously greater numbers of
the lons of the body fluids, and the relatively much
smaller number of ions introduced will be relieved of
their task, That fact renders even more unlikely
deep penetration of the foreign lons 1n§roduced. In
most of the text-books on ionic medication,several
experiments are related to prove that ions penetrate
deeply, These experiments are, however, useless for
this purpose, They only show that it 1is possible for
considerable penetration to take place in dead or

isolated/
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isolated tissue and in parchment, In the living body

there 1g quite a different state of affairs,

In the few cases where attempts have been madse to
show deep pemetration of ions in man, they have signally
falled, Finzi olaimed that he had been abls to obtain
penetration ?g)the ferri-cyanide ion into the knee=Joint
of & monkey, Grave doubt has to be cast on this
experiment, because of the possibility of the Berri-cyanide
ion found in the joint being carried there by diffusioan
&fter the animal was killed, Finally, Inchley,
repeating this experiment on & rabbit, found that there
was no deeper pemetration into the Jjoint than could be
obtained by simple %2;eotion of the drug under the skin
covering the Jjoint, T™he whole weight of expsrimental
evidence goes to show that the pemetration of ions is not
deeper than the subcutansous tissue,

It would appear, therefore, that the following
statements are true:

(1) The amount of any drug introduced in an ionic state
into the body by currents which can be used
therapeutically, 1s very small,

(2) The drug, as soon as it is carried through the skinm,
is swep€ away in the blood stream and produces its

specific effect on the system generally, There is
therefore no local concentration,

(3) There is no evidence of deep penetration, On the
contrary, in animals the experimental evidence is
all against the drug penetrating further than the
subcut aneous tissue, In man,1t geems to be quite
clear that a similar state of affairs exists,
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We have now to examine the second rart of the

definition - namely, that, in the process of ionisation,
chemiocal changes are set up in the tissues, and that

the resulting modification of the ehemical composition
of the body produces a therapeutical effeot, That
statement, as will be obvious, has really nothing to

do with medication, but is a claim for the action of

a constant current of electricity, An example of

this is the claim that there is a "lytic" action
underneath the negative electrode, and that this “lytic"
action affects principally exudaigy and recently formed
bands of lowly organised tissus, It 1s quite

true that, when an eleectric current is passing through
the body fluids, there will be movement of anlions towards
the positive pole and of kations towards the negative
pole, But it does not follow that any chemical
changes are set up in the tisgsues hetween the poles,
Faraday demonstrated long ago that, when a current 1is
passed through & solution of an electrolyts, no appareat
change occurs in the fluid, and that chemical changes
take place only a4 eleoctrodes, The truth of this

can be shown beautifully by the following experiment,
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A and B are conical flasks connected by a pleoce
of glass tubing, C, A, B, and C, are filled with a
solution of potassium iodide and into A is put the
negative electrode and into B ths positive electrode,
When the electric current flows through the solution,
the lodine 1lons degin to move towards the positive
pole and the potassium ions to the negativé pole,
When the iodine ions reach the positive pole, they
gave up their elsctrical charges and, begoming iodine
atoms, ean be éeen streaning away from the pole, It
starch soluiion is present in both flasks and in the
oonnect ing tube,it is only the solution in flask B which
becomes blue, and, at first, only around the electrode,
When the potassium ions reach the negative pole,
they give up their electrical charges, become potassium
atoms, and combine with water to form a caustic alkali,
No chemical chamge takes place in the connecting tube C,
In ionic medication, therefore, the potassium or

sodium ion will give up its electrical charge at the

negative/
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negative slectrode, become a potassium or sodium atom, and,
combining with water to form a caustic alkali, will aoct

on the tissue in contact with the elsetrode, -~ that is,
the skin, To suggest that any lon of the body fluids

can produce a “lytic" action on the tissues underneath

the skin before it has rsached an electrode is manifestly
absurd, There can be no "lytic" action except o§ the
skin underneath the negative elsctrode, Farther, it is
difficult to concelve, and there is no evidence to suggest,
that the mere migration of an lon, which is mormally

a constituent of the body fluid, to amother part of the
fluid, can cause any chemical changg which would have a
therapeutical effect, ' '

Certain authorities, recognising the difficulty of
explaining their therapeutical resﬁlts on the basis of
chemjical changes in the tissues, have claimed that it is
the movement of the ions which is the important faetor,
They suggest that there is a bombardment of millions of
¥issue ions on the affected part, and that this "ioaile
massage' may be of benefit, In ths present state of
our knowledge of the forees bound up in mattér, it is

hardly worth while discussing suoh a hypothesis, Two
facts, however, are,from the purely mechanical point of

view/
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view, worth mentioning: (1) Though the number of ions
set in motion must be enormous, the total mass of

ions acting on any part is, as I have shown, very smallg
(2) the greatest migration velocity of any ion, = the
hydrogen ieon, = with a potential gradient of(%?e volt
per ventimetes is only 00,0032 c¢,m, & second, It

is difficult to see how & "bombardment™ carried on

by a small mass moving so slowly,can have much effect,
It can be in no way comparable to massage at the hands
of a well trained and intelligent eXxpert,

It will mow be clear that no real and permanent
bemefit can reasonably be expected in the treatment of
rheumatoid arthritis by ionization. For iodides and
salicylates can be administered by the mouth in doses
safffcient to produce a continuous comcentration of
1odine or 8aiicylic ions in any part of the body, far
greater tham can possibly be produced by lonization,
Further, very much greater quantities of salicylic
ions can be passed loocally through the skin by
applying methyl sallicylate, and much greater quantities
of iodime ions by applying lothion (di-iodhydroxypropaa),
an oily liquid having the chemical formula Cﬁgl,CHGB,CHZI.
Yet none of these methods of treatment 1s‘of the slightest
use in rheumatoid arthrisis, AAgain,it has been shown

quite/
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quite clearly, that the passage of an eleetric current
through the body can produce no “lytie" effect on the
new formed fibrous tissue under the skin, It is
therefore useless to expect that this form of therapy
will be of value in increasing the mobility of an
ankylosed joint,

There was, however, as has been indicated, a
temporary rellief of pain following the process of
ionization, It would be of interest to enquire as to
the particular faotor to which this is due, It has
been shown conclusively that it 1s not due to the
specific action of any ilon, It must be due, therefore,
to the galvanic current, Two different faoctors
will thus require to be considered: (1) the current
passing between the electrodes and (2) the action of
the current at the electrodes, Turrell suggests that
the aotion of the current passing between the electrodes
has the effect of generating an appreciable increass
of temperature in the tissues under the skin, and pd
this increase of temperature he ascribes the beneficial
results which follow.(IO) It 1s true that Joule's
law appliss to electrolytes; and that, therefore, all
the energy of the curreant spent when traversing the

elesctrolyte is used simply in the production of heat,
and/
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and not in causing chemical changes, But the most
of the heat produced in thls way is on the skim,
where the resistance to the current is greatest,
while that produced in the tissues underneath the
skin is small, 1s slowly evolved, and is dissipatéd
gulckly throughout the body, The experiments Turrell
brought forward in support of his view, merely
showed an increase of the surface temperature of the
1imb to which the electrodes were applied, and that
could quite easily be caused by dilatatiom of the
cutaneous vessels, He admitted further that the
more powerful heateproducing action of the diathermy
current was not nearly so good as the ordinary
galvanic current, His attempt to explaim this
obvious difficulty 1s not convinecing,

It has to be admitted that the passage of an
electric current through the tissues will have a
general stimulating effect on them,ihich may be of
some benefit, But to me it seems clear that it is the
action of the current gt the slectrodes which is the
chief factor in the relief of pain, In every ocase
treatedvin this ﬁay;there is some irritation of the
skin under the pads, which 1s evident from the
sensations of the patient and from the-marked
hyperaemia of the skin seen when the pads are
removed, This irritation is produced partly by the
products of the electrolysis of the substances in
the/
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the solution employed to moistem the pads, and partly

by the heating effect of the current om the skin where
the resistance to its flow is greatest, Im some cases :
it is sufficient to cause a tender part of the skin to
remain red for several days, Nor is it necessary to

use very large currents to produce this irritationg

for, while the amount of irritation varies directly

as the amount of current, it varies inversely as the
size of the electrode, It is possible, therefore, to
get a considerable amount of irritation, even with

small currents, if small electrodes be used, Here,
~then, is the ordinary counter-irritant action, It 1is
difficult to account for the manner in which counter-
irritants produce their bemeficlial effect, but that

they do relieve desp-seated pain, at any rate temporarily,
is undeniable, It seems to me, therefore, that while it
is possible that the interpolar curremt has soms slight
general stimulating effect om the tissues underneath
the skin, the great factor in producing temporary
relief of pain is the counter-irritant action on the
skin underneath the electrodes,

So far, only the medical aspect of ionization

has beem discussed, As far as its surgical application
is concerned, those who practise this method in the
treatment of many varieties of septio sinuses, lupus

nodules, and septic diseases of the vagina and uterus,

claim/
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claim that the results obtained are excellent, I have had

no practical expetrience of its use in these conditions,

and can therefore offer no opinion as to its therapeutical
efficacy, But, as far as the theory is comcerned, attention
may be drawn to the following facts, Zinc is the ion which
is used in practically all case§, A number of electro-
therapeutists use simply a zinc probe, which is put into |
a sinus, or a zine sound which 1s passed into the uterus,

the metal forming in each case the positive electrode,

When & current is passed, the metal has a destructive

action on any tissues with which it 1s in contact, The
chlorine ions of the tissues move to the zinc¢ electrode,

give up their electrisal charges, and the chlorime atoms ;
thus set free combine with the zine of the electrode to »
form nascent zinec chloride, This substance will produce

its well recognised caustioc action or the tissues, and its
antiseptioc action against any organisms which are present,
But that 1s not "iomio medication,” It 1s simplp a ;
method of producing nascent zinc chloride electrolytically |
in a place where its action may be of value, In the same
way, when am electric current 1s passed through a zinc rod
placed in a septic oavity filled with a solutlom of zime
sulphate, there is constantly being produced, electrolytically
nascent zine sulphate by the sulphuric ions of the solution
moving to the zine electrode, giving up their electriecal
charges/
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charges, and the atoms thus formed combining with the
metal, In addition, the irritation of ths tissues
under the electrode causes an increased blood supply
to the part, which, in the chronic conditions in which
ionization is employed, will be of some benefit, That
there is any deep penetration of zinc ions is impossible,
and indeed undesirable, in view of the powerful coagulating
effect which zinc ions have on the albumen of the tissues,
It appears to be entirely unnecessary to invoke the
conception of the deep pensetration of zinc ions in order
to explain the therapeutic results which follow iomnization,
The combined action of the compounds formed electrolytiocally
at the zinc slectrodse, and the irritation of the tissues, is
quite sufficient to produce all the effects which have
been described,

In conclusion, it will be obvious that, if the
argument presénted above 1s accurate, there 1is very
l1ittle sclentific basis for the theory of ionic medication,
and - ag far, at any rate, as the medical asp¥ot 1s
concerned, = for the practicé thereof, To those who
strongly support this theory,I may appear guilty of an
excess of zeal in attempting to undermine thelr hypothesis,
In defence, I caa only draw their attention to the words
of Claude Bernard: “In sciencesthe word criticlism is not
synonymous with the word disparagement; to criticise means
to seek the truth by distinguishing what is true from what

is false, "
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