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GENERATL PARALYSIS of the INGANE
with Speclal Reference to its
TREATHENT by MALARIA.

INTRODUCTION

To ensure the successful treatment of any particular
disease 1t is necessary that our knowledge regarding it
should be made as complete as possible in certain impor-
tant respects. Our conception of what constitutes the
disorder must be clearly defined, its setiology establish-
ed, all the measures for 1its accurate diagnosis perfected,
and its pathology thoroughly understood.

When regarded with these criteria in mind few diseases
are so interesting historically and practically as Teneral
Paralysis of the Insane.

Ever since this disease was first described and isolated
as a definite clinical entity 1t has borne a deservedly evil
reputation. Until lately all undoubted cases have ended
fatelly in a short period of years. For long it remained
mysterious and deadly; 1its cause could merely be guessed at,
and, as a result, treatment was as undirected as it was un-
avalling. Constant research and observation gradually re=-
sulted in an accumulation of clinical and pathological data

of interest and Importance, without any apparent clue being



furnished with regard to the actual cause of the 1lllness.
While this was unknown treatment could only be directed to
the rellef of symptoms or to a frank adoption of empiricism.
Its choilce of victim in a number of cases appeared cruel
and 1lnexplicable. lien were attacked when thelr llves were
just approsching & full maturity, and indeed when their use-
fulness gave every indication of being above the aversge.
They were often people who had led full, busy lives and whose
future seemed sssured. Once the dlsease appeared, the
sufferer was reduced from the apparent health of early middle
life to 2 state of paralytic dementia, Tn the space of three
or five years the progressive deterioration of the mind became
manifest, first, in a slight_failure of judgment and memory,
then in conduct that was blzarre and violent, and, finally,
in the abolition of all ordered thought and sction.
Hand in hand with this went a physical feilure terminat-
ing In the general paralysis which gave the disease its name.
Such, therefore, was the repellant plcture and dispair-
ing outlook which characterised the disease for many years, and
it is now with some thankfulness that one can discuss it with
an increased knowledge and with considerable hopefulness.
Within the last few years, as a result both of the in-
creasing perfection of our means of investigation, and of the

brilliant observers who have put these means to use our knowe



ledge of this subject has been greatly amplified, almost re-
volutionising this branch of medicine, The #tiology of
General Paralysis 1is established; diagnosis can be made with
practical certainty; and treatment is enlightened,

Undoubtedly this gratifying advance was mede possible
primarily by Schavdinn's discovery. in 1905, of the Spirochaete
Pallida, the causal organism of syphilis; because this led
Noguchi in his turn to show conclusively that General Paralysis
was syphilitic in origin.

For many years it had been known that syphilis and General
Paralysis were closely related, but there was no proof of its
being a disease which was 100% syphilitic. Whenever this
proof was forthcoming progress in diagnosis and treatment pro-
ceeded rapidly. For the same reason, naturally, the study of
General Paralysls is now considerably bound up with that of
Syphilis in general. It is even more definitely linked with
the other so called para-syphilitic diseases affecting the
central nervous system.

Nevertheless it has become apparent that the great light
which was shed on the subject by the identification of the
Spirochaete Pallida has merely served to show up further pro-
blems in sharp relief. Several of these are of acute pre-
sent-day interest.

It is asked, for instance, is there a special neuro-

tropic type of Spirochaete which causes General Paralysis,



or ls thé development of the diseasse dependent upon the
patient's resistance? Why 1s there such & long latent
period before the onset of symptoms?

Why are no Spirochaetes to be found in the cerebro-
spinal fluld while they are swarming in the brain? Why do
tabes, general paralyslis, and optic atrophy not occur to-
gether much more often than they do? 1In casesof general
paralysis when does the splirochaete settle in the centrsl
nervous system, and by what route does it enter?

None of these qguestions have yet been completely an-
swered although some have been very fully dealt with and
have received pleusible and possibly eccurate explenations.

For example, the possibility of there being a specisl
typre of spirochsete which from the initisl infection of the
patient would tend to produce general paralysis has re-
ceived support from many observers.,

The question arises from the fact that of all persons
infected with syphilis only about 5% develop paresis leter.
In addition it has been shown thet st some period during the
course of cases of syphilis temporary infection of the ner-
vous system and the cerebro-spinal fluld takes plece in from
30 to 40 per centb.

The paucity of cases of paresis therefore cannot result
from a proportional inaccessability of the centrasl nervous

system,



Of course before the part pleyed by the Spirochaete
Pa:llide had been proved, severel theorles thset the disease
wes caused by some speclal toxin or organism were brought
forward.

The Bacillus Paraslytlcans of Ford Robertson, =2nd the
toxin theory of Orr and Rowslform goed examples. These
naturally receive less scerious considerstion now; and the
hypothes 1s usually advanced 1s that, granting generel parslysls
to be caused by a spilrochesete apparently indistinguishable from
that giving rise to ordinary syphlills, may there not be a type
with speclal characteristics fore-crdained to cause paresis?

Either orne must support this theory or else consider
thet the disease 1s determined by the soil in which the germ
finds itself 1.e. that & per cent of those who contract
syphilis hsve a central nervous system which is inherently
unsteble in a particular manner, and which readily receives
end welcomes the Spirochsete,

Naturelly & third consideration might be that the whole
matter was one of pure chsasnce.

Mottzwas one of the first to suggest thataneurotropic
variety of Spirochaete might be &t work, and this has been
supported frequently in the literature since - by Noguchi?
Levaditi, Marie and others. Facts such as the following
are certainly arresting. Meny records are gliven of generszsl

paralysis or tabes developling in persons infected from a com-



mon Ssource. It is well-known that wives of general pare-
lytics are prone to develop neurosyphilis. Of husbends infect-
ed by paretic wives 10% contract General Parelysis as against
3+7% smong ordinary syphilitics. 2

Although other factors may be at work some support to
this theory is afforded by statistics 'of the racial and
geographical distribution of the disesase.

For instance, both syphilis and general paralysis are
common in liestern Lurope and North America; but on the other
hand syphilis 1s widely found in China, Jepam, Turkey, India,
Llgiers and Abyssinie, while General raralysls seldom occurs.

In addition Marie and Levaditi claimed to have dis-
tinguished differing strains of Splrochesetes by cultursel and
inoculation experiments; but this work is rather unconvincing
in some respects, and has not been confirmed in others.

The arguments in favour of the disorder being determined
by constitutional factors in the patlient have also been well
contested, however, and they can usually be studied under
two heads. Firstly, that the determining factor is an
inherited Instability or vulnerabllity of the Central Nervous
System, or, secondly, that the site of election may possibly
be one result of treetment - for example, by the destruction
of spirochaetes before sufficient antibodies have been ac-
guired by the individual.

The first of these hypotheses 1s substantiated by

c¢linlcal evidence which 1n its turn seems to be just as signi-



flicant as that already cited in support of the neurotropic
Spirochaete theory. Thus, records are given of seversl
members of a family being infected from quite different
sources, but who have all developed General Paralysis or
Tabes. Now 1f these are not coincldences one might readily
conclude that the neurosyphilis resulted from a neuropathic
heredity.

Again, with regard to the effects of treatment many in-
teresting speculeations have been based upon the ground that
the formation of entibodies called forth by the Spirochsetsal
infection 1s an essential feature of cure and protection,
and that some superficlal but vigorous forms of early treat-
ment may bring this netural response to a premature con-
clusion,

1t is unwise, however, to take these speculations too
seriously, especially as it has often been said that the in-

cidence of paresis may be due to inadequate early treatment.

It is certainly a fact that & great number of general para-
lytics seem to heve shown excessively mild secondary syphi-
" 1itic symptoms, and have presumably hed little or no anti-
syphilitic treatment in consequence.

It can be seen from the problems mentioned above,(which
have been well reviewed by Stewarté) that the discovery of
the Spirochaete, while of estimable value, has in many ways
opened up a larger field for speculation than ever.

Having devoted more than eight years to the care and



treatment of the inssane in three different and representastlve
liental Hospitals, I have naturally had ccntinuous opportuni-
ty of studyingthe clinicel menifestations of General Paralysis
and the therepeutlc measures for its relief. Even during

the period I have been in contact with such cases I have

seen signel improvements in the methods used. It is un-
doubted that the welcome spirit of hopefulness, which has

been so justifiebly aroused with regard to this disease,
springs mainly from our improved knowledge of its metiology.

The literature of General faralysis 1s now coplous,
and in the present thesls I propose to deal concisely with
the principal recent work, and to discuss modern methods of
diagnosis and treatment. While the broader generalisations
in this paper will be made on a personal study of over 100
cases, I intend to base my thesis mainly upon a series of
twelve,

These twelve cases have sl]l been treated by the inocule-
tion of Maleria, and I hope to discuss principally this form
of treatment.,

The idea of attempting to cure or improve ocne disease by
the experimental production of another 1s not & new one, but
in few, if any, instances has the procedure given such pro-
mising results as the one under discussion,

Some years ago, for instance, an anslogous meesure was
largely used in the treatment of mellignant growths, sarcomate

in particular. Injectlions of the virus of erysipelas and



bacillus prodigiosus were recommended by Coley, and some
degree of success was reported by various surgeons in cases
regerded previcusly as hopeless. Such gratifying results
were rare however, and the use of Coley's fluld has for years
been discontinued.

The treatment of General Paralysis by induced melaria
has not been practised for a sufficient length of time for
any completé pronouncement to be made upon its efficency,
but my experience coincides wilth that of most of those who
have recorded their results. I find that in a majority of
instances some degree of improvement mey be looked for, and
that in a smeller proportion complete remission takes place.

In pest years although teneral Parslysis wes treated
energetically by a very large number of different agents,
and by many ingenious methods its mortality remeined con-
stant, practically no undoubted case escaping a fatal ter-
mination., The few recorded instances of apparent cures in
the past are all open to some doubt as to diagnosis, and at
best thelr appearance in the literature merely accentuates
our realisation of the deadly nature of the disease.

More years must elepse before one may claim with any
confidence that General Paralysis can be cured; but in view
of the almost complete ineffiéency of former methods of treat-
ment the results which are at present accruing are exceedingly

striking, and must form my excuse for devoting particular
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attention to lMalaria therapy in this thesis.

HISTORICAL OUTLINE.

The history of the develcpment of our knowledge con-
cerning the diagnosis and treatment of General Paralysis ree-
sembles the disease 1tself in that it is most approprilately
described in three stages.

During the first stage our conception of the disesse was
gradually clarified until it tock its place as a definite
clinical entity. In the long second stage the symptomatolo-
gy and pathology were exheustively investigated: and final-
1y in the third, and present, stage setiology has been
esteblished, diagnosis made certain, and trestment has be-
come apparently fruitful.

It is now rather more than a century since General
Paralysis of the Insane was first isolated and described as
e well-merked clinicel and pathological unit, In 1798 John
Haslem published details of a case in which we can form a
diagnosis of Genersal Paralysis with certainty from the re=-

corded symptoms and post-mortem appearences. He did not

claim however that it could be taken as one example of s
clearly defined class of disorder.

In succeeding years a steadily increasing amount of
evidence appeared in medicel literature, pointing to a dawn-

ing realisation that such cases were related and that they
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showed striking similarities both clinically and patho-
logically. Cox, Esquirod, Pinel and Georget all described
types of mental disorder, complicated by paralysis, which
appeared to have many features in common both with regard
to symptoms and course.

When compared with our present conception of Dementis
Faralytica however, all these accounts fell rether short of
completeness, displayed want of accuracy, and conteined
fundemental misconceptions regarding pathogensis.

It was not until 1822 when A.L.J.Bayle presented his
thesis to the Faculty of Ledicine in Paris that one could
say with certeinty that for the first time this disease héd
been recognised and accurately differentiated from all others.

His thesis made 1t abundantly clear that the writer was
aware that he was describing the well defined disorder which
we now cell General Parelysis of the-Insane, that he recog-
nised that the mental disorder and the paralysis develop to-
gether, and are intimately related to each other, and that
the principal manifestations of the diéease were caused by an
inflammation of the meninges which he cglled Chronic Arachwn-
itis. |

With the appearance of Bayle's thesis one can say that
General Paralysis became establlsed 1In 1ts place among known and
recognisable diseases, and the second stage of investigstion
began. For a number of years very little hopeful progress was
made, in spite of the vast amount of careful and often brilliant

work expended upon 1it.



It 1s true that &ll the clinical menifestations of its
dual aspects - mental and physical - were extenslively studied,

and the post-mortem appearances produced by General Pare-

lysis were particularly fully observed, but convincing proof
of its aetiology, and accurate scientific methods of dila-
gnosis were completely lacking. As a result treatment was
undirected and unsvailing,

Nevertheless definite advances in knowledge gradually
sccumulated and on looking back one cantrace how each of
these steps has consolidated work previougly done and has
led us to our present conception of the disorder. In parti-
cular investigators of Neuro-syphilis in general helped great=-
ly to establish the true relationships of Genergl Paralysis.

Thus we find that work done in the latter half of the
19th Century to describe accurately the hilstological changes
occurring in syphilis of the Nervous System forms a good
example. In 1858 Virchow investigated the lesions which
were to be found in the nervous elements, and in 1874
Heub®¥ner demonstrated the characteristic features of the
cerebral endarteritis, thus practically completing the histo-
logical picture.

Again, when QulnRe first advocated lumbar puncture in
1891 a freah diagnostic (and, later, therapeutilc) aid was
acquired.

With the study of pathological changes in the cerebro-

12



spinal fluid, thus initiated, the names. of many prominent
sclentists are connected.

Widalﬁ for example, was early on the field with re-
searches into its cytology, and, later on, in 1903, its
albumen content, His work and that of others such as
" Ravemt, Sicard and Nisske foreshadowed later developments.
These developments pointed more and more to a direct con=-
nection between syphilis and general paralysis.

In 1905, however, a definlte discovery of great wvalue
was made - and by a non-medical man. Schandinn, the
Zoologist, in a series of investigations regarding various
Spirochaetes identified the Triponema Pallidum and establish-
ed the fact thet this organism was the causal agent of
syphilis, In ceollaboration with Hoffmann ne published the
results of his researches and almost immediately the truth
of his observations was conflrmed by meny observers. The pro-
fitable study of all syphilitic disorders recelved a great
impetus from this advance, and it 1s undoubted that most of
the modern development in the dlagnosis and treatment of
G.P.I. date from Schandinn's discovery, Immediately the
relationship of the Spirocheete Pallida to Syphilis was
established the lines along which further research should be
diyeeted were made clear.

Thus the problem of accurate diagnosis was approached with

special reference to the Spirochaete by way of the complement
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fixation methods of Bordet and Gengon. On the other hand forms
of treatment were evolved by Ehrlich and others which had in
view the destruction of this organism by chemical means.

In 1901 Bordet and Gengow had increassed greatly the
delicacy of haemolytic immunisation tests by meking use of
the fact that when any antigen-antibody reaction occurs com-
plement is used up, and that if an attempt is then made to
perform a haemolytic experiment 1in the resulting medium no
haemolysls takes place. They called this disappearance of
complement in a mixture of antigen and antibody - fixsetion
or deviation of complement, or the Bordet-Gengon phenomenon.

Wassermen Dased a series of experiments upon this phe-
nomenon in order to discover a reaction which would demonstrate
in a patient's serum whether infection with syphilis had ever
taken place. Instead of using a pure culture of Spirochaetes
he employed as antigen a2 watery or alcohollc extract of a
herediﬁary—laetic liver.

His researches were eminently successful and in 1906 he
published details of the now famous Wassermenn Reaction. In
this work he collaborated with lieisser and Bgpuck.

The test can still be carried out in 1its original form
but since 1906 various modifications in its technigue have been

suggested, by Noguchi in particular, and some of these are now
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generally adopted. The most significant of these changes
is that 1t is now a general practice to use an extract of
normal heart as antigen instead of that from a lustic liver.

As soon as the Wassermann Reaction became known in-
vestigators found that it was positive in the serum of the
majority of general paralytics and tabetics. In 1508, how-
ever, Planit, and also Wassermann, applied this test to the
cerebro-spinal fluld and, when agalin positive results in such
cases were the rule, another important link was formed in the
chain of evidence comnecting syphilis, as a causal agent, wilith
General Paralysils - a chain which had been forming since 1857
when Esmarch and Jessen first discussed this relationship and
cited three cases of paresils which they sald were caused by
syphilis.

In this matter, however, all doubts were finally wiped
out and arguments rendered unnecessary by Noguchil's work.
In 1913 he demonstrated the presence of large numbers of
Spirochaetes in the brain of a patient who had died of /4754QZ§
General Paralysis,

This notable discovery was Immediately confirmed; énd
of late years our knowledge of the characters of the spirochaeta
Pallide has been augmented by similar examinations made under

~

improved conditions. The names of Jahnel, Hauptmenn, DunlopC

Ly

and Grané are assocliated with this work. The last-named

found spirochaetes in 62°5% of the brains in a series of 50



cases of General Paralysis.

I have indicated the impetus that Schamdinn's work gave
to the study of the diagnosis of syphilis, and I have 1identi-
fied with this the name of Wassermenn. In the same way the
concurrent researches which were made in the realm of treat-
ment may be observed. The pioneer work here was done by
Ehrlich.

For many years the remedies most extensivelw used for
syphilis were mercury in various forms, and Potassium Iodide.
In the beginning of this century however arsenical compounds
were Increasingly employed. As a rule they supplemented
mercury therapy, and this alllance proved highly successful
in secondary and tertiary lesions. With Genersl Paralysis,
however, although they often gave encouraging results for a
time, they did not affect the dreadful mortality rate to any
appreciable extent. These arsenlcal compounds were numerous
and were mostly arylarsonates.

Atoxyl, containing 22.8% of arsenlc was first introduced and

described as the Sodium Salt of Ket-arsenic Acid Anilide, but
it later proved to be identical with another anti-syphilitiec

remedy called Soamin (Sodium Fera-amino-phenylarsonate).

lercury Atoxylate which contains 25.7% of arsenic and 31.8%

of mercury had a considerable vogue,

Arsacetin, Arsenophenylglycin, and Sodium cocodylate were

three other arylarsonates which were much used. The last

16
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named was rather less toxlic than the others and was prepared
as an Injection, an Elixir, and 1n Globules.

Although all these arseniceael derlvatives were undoubted-
ly valuable, the fact that they were introduced in such large num-
bers, and that each succeeding one usually ousted its prede-
cessor 1n popular favour, showed that something much more effi-
cient and less dangerous was required.

The painstaking researches of Ehrlich finally supplied
this. In 1909, after a unique series of investigations he
brought out Salvarsan (Di-oxy-Diemidoarsanobenzene Bi-Hydro-
chloride). It was called the thrlich-Hata Remedy and as it
was the result of his 606th experiment he referred to it as
"606" . As an anti-syphilitic it was quickly found to be
superior to enything that had previously been used and 1t was
generally adopted. Soon after it came on the market prepara-
tions of a similar nature were manmufactured in different parts
of the world. Thus we find arsenobenzol appearing in Frence,
followed by kharsiven in Britain, arsphenamine in America, and
diarsenol in Canadsa.

Salvarsan 1s a pale yellow amorphous powder containing
about 4% of arsenic. It is very unstable if exposed to air,
and 1s kept 1n specially prepared ampoules on that account.

It must be administered intravenously because of the extreme
pain and even necrosis that follows 1its injection intramuscular-

ly or subcutaneously.
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Physicians administered it rather spprehensively at
first on sccount of the toxic results which had sometimes
followed atoxyl therapy. They soon found however that,
granted cereful technique, there were few dangers. The
great majority of unfortunate results which did occur were
due undoubtedly to faulty administration; and Nonnessa;a in
191% = "There are no dangers ..... if it is not given in
severe cases of arterio sclerosis, extensive nerve degenera-
tions, advanced cases of diabetes, and in general marked
caghexias, such as exist in Tuberculosis and Carcinoma."

Notwithstending his highly successful introduction of
Salversean, Ehrlich still continued his attempts to find
something better. At his 914th experiment he evolved Neo-
Salvarsen - Ehrlich-Hate Remedy 914, (Dioxy-dismidoarsen-
obengzene-mono-methane-sulphate ). It is a yellow amorphous
powder with a peculiar ordour, and about two-thirds as
strong as Salvarsan (22% of arsenic). It is even more
easily oxidised then "606", and therefore the precautions
in its preparaetion and administration must be rigidly re-
gardede. It has the great advantage over Salvarsan that it
can be given intramuscularly or by deep subcutaneous in=
jection.

Neo=Salvarsan gradually took the place of Salvarsan
and in due course Neo=kharsivan, lieo-diarsenol, leo-arsphen-

amine, and Novarsenobenzol appeared.



As I have stated already the arrival of the "606" and
"914" drugs marked a big advance in the treatment of syphilis,
It became a disease which could be contrclled and cured with a
degree of certainty formerly unknown. In spite of this how=
ever General Faralysis remained as obstinately immune to thera-
peutic interference as ever, This lack of response wes felt
to be due to the comparative impermeabllity of the chorcid
plexus to such drugs, and it was naturally propocsed next that
some means should e found to bring Salvarsan into more direct
contact with the centrel nervous system. As the injection of
the drug itself into the spinal canal was found to be quite
impracticeble the suggestion was made by Marineseo that sal-
varsanised serum should be used. The technigue of this in-
trathecal method was perfected by Swift and Ellis who intro=-
duced it in 1912 as & mode of treatment in tabes, It was

first used in this country for the treatment of General

Paralysis by FProf. G.M.Robertsor%

This avenue of approach was extensively used almost ime
mediately, and salvarsanised serum was given in a diversity of
WAYS o Besides being Injected into the spinel cenal it soon
became a practice to give it intracrenially and intraventrical-
ly. Different modifications of this form of therapy are ag-
soclated with the names of Ogllive, Levediti, Werdner, Cotton,
Purves=-Stewart, Hammond and Sharp. Although these workers

were able to report a measure of success in the trestment of

19
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paresis the results were far from conclusive, Some clinical
improvement, asccompanied by modification in the cell count and
the protein reactions in the C.S5.F., was obtained in quite a
large proportion of cases. 1t was obvious, however, that

the comparative inaccessability of the Spirochaete because of
its parenchymatous dilstribution was the factor which militated
principally against success.

Of lete years a large number of other forms of treatment
have been suggested and tried out. leny of these aimed at
producing an acute reaction with accompanyling leucocytosis in
order to ralse the body-resistance. In some treatmentsthis
was supplemented by the supposed inhibltory effects of other
pathogenlc organisms upon the vitality of the spirochaste

A good example of this type of therapy was that suggest-
ed by Wagner von Jauregg who used mercury and iodide along with
increasing doses of Koch's o0ld tuberculin, Pilez used this
method and in 1910 he reported encouraging results. Killed
cultures of streptococel and staiphylococci were employed in
the same way. To promote leucocytosls end increase resisting
power, Fischer and Donath used nucleinic acid and sodium
nucleinate., Iecithins, sperming and other preparations have
also been given with the same object.

The success which has attended the recent introduction of
bismuth as an anti-syphilitic agent has naturally resulted in

its being enlisted 1in the large and rapidly growing army of



remedies for general paralysis. It has been given mostly in the
form of organlc sslts by Intramuscular injection.

Once again, however, one has to record the same types of
regult - some remission of symptoms, modifications in the
laboratory findings - but no hint of an unmistakeably curative
agent having been found. It would appear that bismuth like
many of the forms of treatment already mentioned must be re=
lied upon more a8 a therapeutic ally than as a2 specific cure
for paresis,

Before discussing the historical aspect of treatment by
means of induced malaria, it is necessary to refer to one ad-
ditional drug which has recently attracted much attention in

treatment of neuro=-syphilis., This is Tryparsamide, the

sodium salt of n-phenylglycineamide-p-arsonic acid.

Although it was synthesised in 1915 by Jacobs and
Heidelberger at the Rockefeller Institute it was not used
clintcallyuntil 1920. During the filve years between these
dates it went through an exhaustive experimental stage,

With memorlies of the early arylarsonates still fresh,
and with everydey evidence of the exact value and scope of
the salvarsan and neo-salvarsan groups always present, it was
obvlious that yet another arsenlcal preparation would attract very
little notice unless it had exceptional features to commend it.

Tryparsamide, however, was found to have properties valu-

enough
able, to command attention even at a period when the whole hori-
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zon seemed to be covered by malaria therapy.

The most salient features which make 1t so useful in the
treatment of neuro~syphllis have been summarised briefly by il
Brown and ﬁ.R.Martin%G

Some of the polnts they meke are as follows:=

The drug possesses a merked affinity for the tissues of
the central nervous systeme.

There 1s no known substance with an equal degree of
spirochaeticidal action that possesses the same high power
of penetrability.

The drug has & remarkable stimulating effect upon animal
ECOoNnomy. It is capable of reinforcing the natural processes
of resistance and promoting recuperation.

The drug ylelded wonderful results in rabbilts with
trypenosemiasis, in which disease there is a distribution of
organisms and of lesions in the C.N.S5. comparable to those
of cerebral syphllis in man.

Its value depends on its power of developing spirochae-
ticidal action in hitherto inaccessible foci, and of stimulat-
ing the processes of natural resistance. The same authors
analysed reports on 2000 cases of neuro-syphilis treated by
Tryparsamide and found clinical improvement in 30% and sero-
logical improvement in 75% Its use in paresis has also been

favourably reported on in this country by Davie and ILees,
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lelaria Therapy.

Although this form of treatment 1s one of the most recent,
it has given more encouraging results with Gererel Paralysis than
any other.

In meny ways it belongs to a much more ancient kind of therapy
than do the majority of the remedies we have already mentioned.
The specific chemlcal means, devised by Ehrlich and others for
the destruction of the spirochaete, having proved ineffective,
frank recourse is now made to a much older and more emphirical
mode of attack, As far back as the days of Hippocrates it was
noticed that some intercurrent febrlle arrack often exercised

e curative effect upon psychoses, This phenomenon has been
remarked upon with increasing frequency throughout the cen-
turies since, and meny efforts have been mede to turn this
observation to some practical use. Inflemmatory reactions
were provoked in mental patients by a variety of irritant oint=-
ments and injections, febrile attacks being encouraged and
induced in many different forms of psjchosis. The results were
often disasterous and always uncertaine.

One of the most persistent investigators of the possi-
bilities of treatment by means of induced physical reaction
has been v Wagner-Jauregg¥lt0 whom reference has already been

made 1n this papers
Sdnce 1887 he has experimented with agents that produced

fever or suppuration and it is on account of the encouragement



that hls researches gave him that he continued so patiently.

He found that the means used could be divided into three
classes and that, accordlng to their efficiency in inducing remis-
silons or improvements, they could be arranged in an ascending
scale as follows:~-

1. Chemical substance - e,g. sodium nucleinate,
and milk,

2. Toxalbumins e.ge Tuberclin, and stas phylococecal
vaccines.

Se Living organisms of infectious disease.

His most striking results when using the a2bove methods
were got in the treatment of General Paralysis, and, favouring
as he did the inoculation of living orgenisms, he next con-
cluded that of these the plasmodium of benign tertian malaria was
the best infective agent to use, Not only could this infec-
tion be very readlly controlled when given therapeutically,
but it alsoyielded a much higher percentage of remissions
and apparent cures than did others which he tried.

In 1917 Wegner-Janregg used thls method on nine cases
with such good results that he brought it into use increas-~
ingly during the following years. In 1919 treatment of
paresis by malarial infection became a routine measure at his
clinke. Gerstmenn, \ieygandt, Kirschbeum and Delgad%% ime=
pressed by his high percentage of remissions, followed his
technique with simllarly striking effect.

In 1922 the position emong psychiatrists in Britain was
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that they were confronted by successlive reports from conti-
nental sources claiming up to 40% of cures in a dilsease hither-
to regarded as fatal, and by a method apparently empirical.
It became a scientific necessity that this form of treatment
should be tested here, Lt was brought into use as & routine
practice at several mental hospitals during 1922. Since then
it has become almost universal and the literature on the sub-
ject has reached impressive proportions. The results given
in this country by Graham, MCAlister, Dunne, Rudolp%? Nicol
and others®™ while showing a smaller percentage of complete
remissions then do those of the earlier workers, indicate
nevertheless, that a form of therapy far in advance of its
predecessors is now in use. Y
In concluding this historical survey of the dlagnosis
and treatment of general parelysis one finds & rather humbl-
ing commentary upon our newest method in the following facts.
- Boerhaave in his "Aphorisms Concerning the Knowledge
and Cure of Disease", written in 1728, says of insanity -
"When all Remedies have been tired in vain, it has sometimes
heppen'd that various Tumours, Piles, Dysenteries, Dropsies,
great haemorrhagies cure of themselves, and Tertlan or Quar-
tan Agues have cured this disease."  Hippocrates knew of the
curing of mental disorders by inducing febrile diseases and

Galen describes a case of melancholia cured by intermittent

quartan fever,
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THE NEWER METHODS of the DIAGNCS IS of
GENERAL PARALYS IS and their VALUE.

Before embarking upon the following analysis and dils-
cussion of newer dlagnostic methods 1t 1s necessary to point
out that these supercede in no way the estimation of physical
signs and mental symptoms.,. No further mention will be made
of these here as they do not come within the scope of this
section, but it must be emphasised that they form an in-
variable preliminary to methods which are more associated with
the laboratory than the consulting room.

1. Laboratory findings in the C.S.F.

It is by now a common-place that no unequivocal diagnosis
of General Parelysis can be made without an examination of the
cerebro-spinal fluld, and without obtaining positive results
in at least four respects.

One must demonstrate :-

a . A positive Wassermann Reaction

B. An increase of globulum.

Cis Pleocytosis and

d. a paretic curve with the ILange Gold Sol test.

The following are some of the tests commonly used to pro-
vide these end further confimratory data.

The Wassermann Reaction.,

This 1s the most Ilmportant and significant test we have.
Its significance rests mainly on the fact that if a specimen
of cerebro-spinal fluid gives an undoubtedly negative result

it is highly improbable that it comes from a case of paresis.
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When the Wassermann Reaction was first applied to the C.S5.F,.
very few positive rssults were got. This weas because in the
technique which obtained in the early days relatively small
amounts of spinal fluld were used. As soon as 1t became the
practice to use larger quantities it was found that a positive
Wassermenn reaction was obtained in almost 100% of cases of
general paralysis. The exact percentages quoted by numerous
authorities vary between 96 and 100.

There are strong grounds for the belief that the presence
of the Wassermenn reacting substance in the spinal fiuid is due
to an increased premeability of the meninges and not to intra-
meningeal formation of this antibody (Dujardinlﬁ. Ihis would
account for the fact that any meningeal inflemmation ocurring
in 8 syphilitic patient mey gilve rise to a positive Wassermann
reaction. Thus it is found that in the late Primery and in
the Secondary stages of syphilis this test gives a positive
result iIn a certain number of cases,

Fildes, Parnell and Maitland cxamined 1314 cases of
syphilis and, with regard to the W.R. in the cerebro-spinal
fluid, the following interesting results were got. In the
late Primary state 3%, and in the Secondary stage 11% were
positive. Dujardin and Fordyce also found & positive W.R.
in the 1liquor of 10% to 11% of Secondary cases.

In untreated cases even higher percentages of positive

results have been got - 12% in the Primary Stage, and up to
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39% in the Secondary Stage (Schoun).

Also in the pefiod of latency which follows the disspoear-
ance of active signs of Secondary syphilis a certain proportion of
fluids retain a positive W.R., and it is undoubted that it is ?
fpom the ranks of such cases that late neuro-syphilitics aré
mostly recrulted.

Many cases are on record however in which it has been
shown that paresis, tabes, etc., can develop 1n patients whose
fluld has been found negative to the W.R. in the latent period.

Wie can say with confidence that in (untreated) general
paralysis one almost always gets a strongly positive Wassermann
reaction in o0.2¢cec or more of the cerebro-spinel fluid, This
is accompanied unsually, though not invariably, by & similar
finding 1in thé blood serum.

This then gives us one essential 1ltem in the humeral
syndrome assoclated with Genersal Faralysis,

Sachs=Ceorgl Reactlon.

Tver since the introduction of the Wassermann Reaction

nature,
in 1906 attempts have been made to determine its exact, to

Hmake it simpler and if possible to replace it by a similar
test of even greater specificity. Among the most interesting
results of this quest are the Sachs=Georgl reaction and its
modifications,

This reaction belongs to the group of flocculation

methods and it was evolved by Sachs and Georgl in 1918. It



is simpler than the Wassermann test in that it is performed with
serum+ antigen & cholesterin onlye. The resulting fluild was

at first incubated at 37°C for two hours, and after an interval
of 18 hours it was examined for floccull by means of a Kuhn

and Woithwa''s agglutinoscope, It soon transpiredthat this wre-
action was not specific for syphilis, positive results being
obtained from the blocd sere cf tuberculous and cancerous ceses,
Sachs and Georgl then recommended that the incubation at 37°C
shoulca be continued for 18 hours and this greatly incressed the
specificity of the test.

In the collected results of the twoe tests upon the sers
of over 17,00C cases Beaumgirtel found that the Sachs-Georgl
and Wassermen Reactions agreed in 91.438% '

In 1921 Dreyer and Wardl%uUlished a further modification
which they called the Sigme Test. This differs principally
from the original Sachs~Ceorgl in the constitution and prew
paration of the extract, the much greater precision in the
diluting processz, and the methods of reaﬂning and estimating
the results.

Modifications of the Sachs-=Gecrgl reactlion, and floc-
culation tests generally cannot yet be said to have gone very
far towards revlacing the Wassermenn Reaction, although an in-
creasing perallelism among them 1s bLecoming appearent. Nevere
theless before long these tesis may have a proved specificity

In addition to their present advantage of being capable of



glving some Indication of the actual amount of reacting sub-

stance present in a given pathological fluld. Thls substance
. 16 _

has been shown by lkackle to be related to pseudo=-globulin.

Protein Reactions.

The normel cerebro-spinal fluid contains from 0.2 to
0.26% of protein, consisting of albumen and globulin.

An Increese of protein 1is associsted with meny patho-
logical conditions, but in all of these staies the albumen is
in excess of the globulin. On account of the ease with
which serum globulin can be ldentlified the majority of tests
for increased protein content are specific for this substance
and not for albumen, and therefore as a result of the constant
references to excessive globulin one 1is apt to overlock the fact
that this 1is invariably accompanied by an even larger amount of
albumen,

In General Faralysis for instance the albuminous bodies
are present in the proportion of seven of albumen to three of
globulin, This proportion indicates a relatively large in-
crease of globulin compared with cases of nonespecific menim-
gitis for example.

Serum globulin is readily divided into Pseudo=-globulin,
Euglobulin and Fibrinogen, and of these the last two are only
definitely present pathologlcally.

On acccunt of the relatively great increase of globulin

in cases of General Paralysis, and because of their simplicity



the tests of Pandy, Nonne-Lpelt, Ross=Jdcnes, and Noguchil
are mostly employed upon spinal fluids which are thought to
be of paretlic origin.

Pandy's Test.

This test is more delicate and more simple than any of
the others menticned above, It consists in observing the
result of-adding one to five drops of cerebro-spinal fluld to
a strong solution of phencl. With normal fluids no reaction,
or, at most, a very faint opalescence is got. A positive re-
sction is indicated by varying degrees of turbidity. I have
found it of interest to perform Pandy's test while the sus-
pected specimen of cerebro-spinal fluld is being collected.
When the lumbar puncture is made a drop of the fluld is caught
in a test-tube containing lcc. of strong phencl.

If the fluid is strongly positive this will give a de-
finlte opalescence. In any case other four drops are then
teken, and on shaking the tube the resulting amount of tur-
bidity, if any, can be estimated. 1f Dattner's lumbar punc-
ture needles are used the spinal fluid will flow slowly
enough for this procedure to be followed,

Of course & positive result gives us no definite inform-
ation as to whether a case is suffering from General Faralysis
or not, but this much is sure - 1if, in a syphilitic patient,

Pandy's reaction is positive then there is some sctive luetic
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aifection of the cerebro-splnal systens. If the reaction is
negative then there 1s no actlve process going on,

Nonne-apelt snd Ross-Jones Tests.

If, to lcc of spinal fluld, an equal quantity of Satur-
ated Leutral Ammonium Sulphate solution be carefully added to
form an under layer, & white ring will appear at the junction

of the fluids 1In a8 positive case. This constitutes the Ross~

Jones test.

Unfortunately a faint ring is sometimes got with normel
spinal fluide.

The test-tube should then be shaken and laid aside for
five minutes to half an hour, after which the degree of re-
sulting turbidity, if any, should be read. A weakly posi-
tive fluid shows falint milkiness and a very strongly posi-
tive one precipitation,

This is the well-known lNonne-Apelt Reaction = Phase 1.
It is the oldest of the globulin tests, and although it has
always been applied most universally in Germany it is still
used with confidence in this country and elsewhere.

The Noguchil Test.

In this test 0.2ccs of cerebro-spinal fluid is boiled
with lecc of 10% Butyric acid plus C.2cc of normel 4% NaOH.

If the reaction is positive a flocculent deposit ap-
pears asnd settles within about three hours.

This test holds no advantage over those already men-
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tioned and, llke the Ross-Jones, it is not quite specific
for syphilis.

Several other glcobulin tests are in use; such as
Weichbrodt's where mercurie chloride is used, and Brandberg's
which is a further modification of the Nomnne-Lpelt, but by
far the commonest in the diagnosis of neuro-syphilis are those
already described.

The Foam Test.

This is an exceedingly simple procedure vwhich can only
be used as & very rough guilde.

If cerebro=-spinal fluid be shasken in a test-tube & layer
of foam appears &and persists for some time if the fluld con-
tains any excess of protein. Naturally this test 1s positive
in mearly all pathological stetes of the liquor, and it 1is
merely of value in indicating that a specimen is sbnormal.
The test is much used in America and it has been commented

iy
on by Levison and others.

CYTOLOGY

In normal cerebro-spinal fluid large end smell lympho-
cyte cells are found. There is no real line of demarcation
between these two types as the small lymphocyte merely grades
off into the larger variety. There are however fewer large
ones than small ones. A few so—called."large mononuclears"
may be encountered, but these also belong to the lymphocyte

class.,
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Other types such as polymorphonuclear leucocytes are
practically never found under normal conditions.

Hlodzrn methods of cell-counting, especially by meens of
the Fuchs~Rosenthal chamber, have now practically esteaeblished
that healthy spinal fluid should contain no more than 3 cells
per cmm; certainly any count over 5 per cmm. should be regard-
ed with suspiclone.

In syphilitic disease of the central nervous system there
is almost invariably an increase of cells in the fluild, smsll
lymphocytes being in the majority. This has also been found
even in cases where there was no apparent involvement of the
nervous system, Thus numberous authors have recorded an in-
creese of cells in early syphilis, late secondery cases &nd
in the so-called latent period. For example Fildes, Parnell
and laitland in their examination of 1314 cases found over
5 cells per cmu in 14% of early primary cases, in 21% of late
primeries, and in 30% of secondaries. OUf these & number had
a negative W.R. in the cerebro-spinel fluid,

Pleocytosis 1is specially marked, however, in metasyph-
ilitic affections. According to Nonne (1921 Syphilis and
the N.S.) it occurs in 90% of tebetics, 95% of general pare-
lyties and 100% of cerebro-spinal syphilitics.

In General Faralysis the cells usually number from 50 ?
to 300 per c.mm, but in sone cases there may be as many as

600 or S00.
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Of these cells the majority are lymphocytes: 5% to
20% of large mononuclears are often present however. Plasma
cells are very constantly found in this disesse gnd a2t one
time their presencée was considered to be peculiar to it. This
is not so however. besides occurring occesionally in tabes and
cerebrael syphilis they have also been demonstrated in caseg of
Tuberculous l.eningitis, Polymorpho-nuclears, compound gren-
ular corpuscles and macrophage cells are often present, and
more infrequently fibroblasts.

It has been shown repeatedly that if a series of lumbaer
punctures is done in one case the cells per cmm. are more

.

numerous in the first specimen than they are in the last,

Tange's Colloidal Gold Reaction.

When a solution of sodium chloride is added to colloidal
gold the mixture goes through shades of blue end violet snd
finally becomes clear. The decolorisation which taskes place
is due to precipitation of the gold particles by the electro-
lytic action of the salt. Similarly it is found that the
eddition of proteins to the gold solution has a llke effect.
In 1901, however, Zsigmondy discovered that if protein were
added to Gold Solution along with the salt then the colloidal
gold was protected by the protein and precipitation did not
take place, He utilised this phenomenon in order to estimate
the amount of protein present in certain solutions.

In 1912 Carl Lange endeavoured to use Zsigmondy's method
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in a series of experiments with spinal fluids containing ex-
cess of protein. To his surprise he found that when a speci-
men teken from a general peralytic was employed the protein
contained therein exercised no protective action upon the gold
solution - precipitation occurred. He investigeted further
and found (a) that normal cerebro-spinal fluid gave no pre-
cipitetion (b) that different and characteristic types of
protection were afforded by flulds from cases of General
Parslysis, tabes and menlingitis. He showed in the form
of a graph the varying degrees of precipitation which were
got wher 1 cc. of spinal fluld of progressive dilutions
was added to 5 ©es of gold solution. Ten tubes of Goldsol
were teken and to each cerebro-spinal fluid in strengths of
from 1 in 10 to 1 in 10,000 was added. In cases of paresis
complete precipitaetion was found in the first 5 or 6 tubes
but this became rapidly less marked in the higher dilutions.
With tebetic fluids decolorisation was very incomplete in the
first two tubes but was much more noticeable in the 3rd and
4th, then fading out. In meningitis precipitation was
found even further along in the series and was most seen
among the highest dilutions.

His observations were confirmed by other workers, parti-
cularly by Miller, Brush, Hemmers and Feltoﬁib and it was
obvious that a test for neuro-syphilils of great significence

had been evolved. At first it was thought to be a certain



method for the dlagnosis of general paralysis but later work
has shown that the so-called "paretic curve" may be got in
.cases of cerebral syphilis, and, very rarely, in disseminated
sclerosis. In spite of this, however, its value 1s great
and the German school, as typified in Nonne. soon added the
Lange Colloidal Gold reaction to their well-known "“four
reactions" for syphilis of the nervous systen.

Pressure.

In concluding this seriatim review of spinzl-fluid tests
for General Farelysis one must mention that the fluild is
usually under increased pressure - about 200 mm water or
MOTE . As this is also found in a number of non-specifiec
aiffections of the central nervous system, however, its import-
ance as & symptom in lties is rendered considerably less

important.

Having made a survey of the most Important liguor tests
required before a diagnosls of paresls cen be made, it is well
to estimate how much rellsnce can be placed upon a diagnosils
s0 reached.,

It will be noted that in no case has 1t been possible
to single out one test or reactlon as being unmistakeably
typical of the disease, Thus we see that, 2lthough a positive
Wassermann reaction is essential, 1t is also got in all other

forms of neuro-syphills, end 1In addition 1t is encountered,
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though in very rare instances, in non-specific affections
like scarletina.

Llso Lange's "paretic curve", while present in practi-
cally all cases of peresis, may occur nevertheless in other
conditions in a very smell number of cases.

Increased protein content in which a relatively large
amount of globulin 1s present certalnly is strongly sus-
picious but by no means pathognomonic; and a lymphocytosis
also is not confined to paretlec fluids,

it 1s when all these factors are present together in
one specimen of cerebro-spinal fluld that the evidence in
favour of a positive dlagnosis is perticularly welghty.

One is well aware that exceptionseven to this are re-

corded in the literature, but the fact remains that one can

afford to be more dogmatic in this matter then in almost any-

thing else in the realm of medicine. If the spinal fluid
of any patient has a strongly positive Wassermann reaction,
shows a2 pleocybosis consisting meinly of large and small
lymphocytes, has a definitely increased globulin content,
and give a typical "paretic curve' with the Goldsol test
then that petient suffers from General rFaralysis.

When these liquor findings are supported by clinical
evidence then the diagnosis becomes a practical certalnty,

The cases in which considecrable doubt may arise are those

38
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where one or two of the reactions mentioned are incomplete

or otherwlise unconvineing.

MATLARIA THERAFPY.

Several theories have been put forward to explain why
therapeutic malaris has had such étriking results in the
treatment of Ueneral Faralysis, and while no partieular
one of these 1s completely satisfying it would seem possible
that 2 combination of some of them would adequately covef
the ground.

(2) What is periaps the most ingenious of these 1z based
upon the fact that the spirochaete is a mesodermal
parasite. As such it lives primarily in the walls of the
cerebral blood-vessels but tends to migrate 1intec the sur-
rounding nervous tissue. This being ectodermal the pearasite
dies, and its toxins thus reach the ganglion cells snd other
structures of the parenchyma. lature attempts to prevent
this by an over-growth of neuroglia, but without success.
lalaria, however, causes a great increase of the glia
surrounding the vessel walls, and when the spirochaetes make
their way out they die as before but in this case they are
unable to pass the glial barrier, and their toxins, failing

to reach the nervous tissue, are re-absorbed by the vessels.
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Attractive though this explanstion is, it is never-
theless probable that it contalns less of the truth then
the two following. These are each more in the nsture of
highly important and closely associated factors than of
isolated theories,
(b) In this hypothesis the high temperature is held to

be the direct cause of spirochaete destruction in

the central nervous system. it is quite undoubted, as I
shall show later in this paper, that more successful re-
sults follow therapeutic malaria in which the patient has
had long fevers wlth very high temperatures, rather than
in cases where only poor malarial reactlions have taken
place. On the other hand it must be admitted that al-
though the pyrexia mey be of prime importance, it cannot
be the only agency at work. Otherwise several other febrile
diseases would prove equally valuable, Of these one need
only mention Relapsing Fever, in which not only are high and
prolonged rises of temperature produced, but in addition this
is effected by =an organism - the Spirochaete Duttoni - which
has blological characters very similar to those of the
Spirochaete Pallida. One would expect therefore that the
results from therapeutically induced Relapsing Fever would
be much superior to those from malaria, This is not so

however,

(c) It is held by some that as a result of the malarial



attacks antibodies are formed which confer upon the patient
an immunity against plasmodla of the malarial and spirochaetal
types.

It is salmost certeln that this factor is operative but
again one would expect itelapsing Fever to be much superior as
an agent for inducing this immunity.

(a) In the ﬁégner Jeuregg c¢linic they consider that meslaria
achleves 1ts effects through & generalised activation of the
bodywith a resulting increase of resistance. The series of
infective pyrexiae causes a successlon of strong stimuli to
all the elements of the human body which combat disease,
Lymph and blood systems are activated, antibodies sre formed,
and the human organism which had fallen asleep unresistingly
under the syphilisation of years re-awakens.

This 1s one of the reasons why the Vienna school advocate
so strongly the institution of active specific treatment after
malaria, but deprecate it before.

Methods of Inoculation.

While at the Wagner Jauregg clinic I hed the privilege of
observing the inoculation of paretics with a mslarial strain
which has been used continuously since September 1919. At
this clinic the original infection was got from a natural case,
of Benign Tertian lalaria and it has now made about 200 pass-
ages through human hosts.

At the retreat we have inoculated nearly all our cases
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with infected blood kindly supplied to us by the Whittingham
mental Hospltal. This strain of Benign Tertian, known as
Wel., was started in 1922. A few months ago (in 1928) it was
purposely allowed to die out after meking 100 passages,

The following are the methods of inoculation in use: in
all but the last of these the infection 1s transmitted by blood
from a human host to the patent,

1. Subcutaneous. About 2 ccs of infected blood
are infecied under the skin in
the subscapular region. The exact amount
used 1s lmmaterial. At first itwas thought
to be en advantage to scarify the underly-

ing tissues with the point of the needle when
making the injection, but this 1s unnecessary.

e Intravenous. The blood is injected into the
median basilic or other sultable
vein, By this method the Incubstion Period is
usually shortened by a day or two. There are
cilrcumstances where this may be of importance.

& Intracutaneous. At times petients travel "from
a far country" in order to be in-
oculated and it is then necessary to infect them
in such a way that the malarial Incubstion
Period 1s considerably lengthened. They will
thus have time to return home before rigors be-
gin.

In such cases the Intracutaneous
method 1s used. A single drop of blood is care=-
fully injected into the skin tissues. lalaria
will then not develop for from 28 to 40 days.,.

4, By Mosquito. In Britain meany inoculations have
been effected by al lowing infect-
ed mosquitoes to feed upon the subject.

The special department of the Ministry of Health which
maintains a supply of mosquitoes will send a few on applica-

tion to any Hospital which requires them., They are brought
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in small glass jars whose open tops are covered with gauze
of falrly wide mesh. The skin of the patient's thigh is
gently warmed with & hot water bottle and then the mouth of
the jzr is applied to it. The mosquitoes feed through the
gauze. and the jar is removed when several are seen to be
gorged. This method seldom fails.

It has several disasdvantages, however, and in Vienna
this procedure 1s never carried out.

Mosquitoes do not meke good travellers end meny die in
transit, Thelr maintenance 1s & matter of expense and diffi=-
culty, and, as they have to be conveyed to Hospitals by a
doctor specially detaliled for the work, long delays may occur
before they can be sent.

Methods of preserving and sending Malarial Blood.

There are but few centres in any country where there is
always & sufficient number of General FParalytics under treat-
ment to ensure a constant supply of malarial blood. Con-
siderable attention has therefore been given to the question
of how long the blood can be kept active, and how best to send
it to different parts of the country.

The method which is most usually employed is to mix the
blood with an equal emount of 3% Sodium Oitraté solution.,

The simplest way to do this is to put 5ccs of citrate soliu-
tion in a syringe, withdraw 5 ccs of blood from the donor

into the same syringe, and then put the mixture in a test-
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tube. This can then be sent away, packed in ice in a ther-
mos flask, and the blood will remain asctive for 10 hours or
more .

In cases where the blood has to be kept for a longer
periocd Gelatine has proved to be a sultable medium. On
account ol a possibility of contamination with Tetanus the
gelatine used shouldbe quite sterile. It must be melted
at a temperature of 33°C and to 10 ccs of the fluid sre add-
ed about 2 ccs of blood. In a few minutes the mixture be-
comes s0lid and it can be sent for long distances in this
condition. On arrival it must be melted again and inject=-
ed into the subject. At the Wegner Janregg clinic melarial
blood preserved in this manner has remained active for five
days.

Selection of (Cases.

In making use of melaria therapy one cannot afford to
ignore the fact that patients, already suffering from a grave
disorder, are being subjected to‘an additional illness of |
considesrable severity. Almost every case of fdAnduced malarias
shows at some period of its course signs of exhaustion and
prostration,

On the other hand one canuot but view with amazement,
firstly, the endurance which the great majorlity of pareties show
during successive bouts of fever with a temperature of 105°F

and over, and, secondly, the almost miraculous recuperation that



sets in immediately the infection is cut short by quinine,

Barly cases In falr general health are of course ideal
subjects, both with regard to thelir tolerance of malaria,
and to thelr prospects of recovery from paresis.

llore advanced cases are liable to exhibit alarming
symptoms during thelr pyrexia, and usually they cannot be
expected to make & complete clinical and serological re-
covery after it. Such cases often ilmprove to & considerable
extent as & result of the treatment and then remain stationsry
for an indefinite period.

It is inadvisable to inoculate paretics in the late
stages of their dlsecase. The risks attending such a course
are very great, and, at the best one cannot hope to repair
the grossdamage wnich has already been done to the central
nervous system. If they survive treatment they may live
with arrested symptoms for a long period before succumbing
to some intercurrent disorder.

Obese patients do not stand malaria well, and their
rrogress must be watched with care in order that the rigors
may be stopped if collapse is threatened. These cases do
not seem to have the same resisting or recuperative powers
as others, and they olten show this with specific treatment

also,

Paretics with cardio~vascular disorders should be treat-

ed with caution, but meny of them go through it surprising



ly well. Thus one flnds that pronounced mitral stencsls,
cardiac irregulerity, tachycerdia, or myocarditis mey contra-
indicate immediate treatment, while mitrsl or sortic incom-
petence do not. In the Tormer cases cardlac medlcation
should be instituted before the melaris is given.

Henal cases and those with signs of disturbed liver
function have nct got & good prognosis. These are specially
liable to develop into that exceedingly 1nteresting but hope-
less group ~ the Paranoid-ilallucinated Faralytics - to which
I shell refer later,

IFrom my own results, and from a study of the observations
of others I have come to the conclusion that the best pro-
gnosis gua General Parelysis 1is to be got In early, expansive
cases, even if they are of so marked & degree es to be noisy,
violent, and excessively grandiose,

The lalarial Course and its lianagement.

After inoculation there 1s sn Incubation Period, fol-
lowed by & series of rigors or chills which are ultimately cut
short by the exhibition of quinine. There 1s a rapid con-
valescence, and the melaris treatment per se terminates. The
ensulng period 1s devoted to the obsecrvation of results, and
to the institution of specific treatment, In most cases
the patients should be seen at least every slix months for
several years, particular attention being devoted to exam-

ination of the cerebro-spinal fluid.

45
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The Incubation Period varies greatly. 1t may be

from 6 to 02 days long. As a rule 1t is shorter in summer
than in winter, in bed patients rather than in those who are
going about. Intravencus inoculaticn also shortens it.

In addition it has bLeen shown by Dattner?%naz the length of
the incubation period, and indeed, the whole course of thera-
peutic malerie is laergely dependent upon the perscnal re-
action of each patient to the infection. He inoculated two
patientg et the same time, from the same specimen of blood,
kept them under ldentical conditiomns, and found that through-
out each stage of thelr i1llness they showed definite differences
from each other.

During the Incubstion Fericd I have often permitted
petients to remain out of bed, but have kept a careful watch
upon the temperature. This procedure is followed in most
hospitals; 1indeed, in Vienna, many paretics with but slight
nental symptoms come to the wagner Jauregg c¢linic for in-
oculation, go stralght home, and return to the clinic after their
firstrise of temperature. In some institutions, however, the
patients are kept in bed during the whole incubation period.
This 1s done at Horton Hospital, and the reasons given by W.D.
Nicolz%n fevour of this prectice are valid ones. He pcints
out that warmth favours the development of the infection, that
rest in bed tends to prevent the usual non-specific rises of

temperature associated with General Faralysis, and that the



danger of intercurrent illness or &erioué acclildent complicat-
ing the issue is reduced to a minimum.

In g majority of cases the lncubation period ends between
the 8th and 10th days after inoculation - earlier in Austris,.
The pyrexiesl stage then starts. Ior three or four days the
temperature climbs up rather irregularly, malarisl parasites
appear in the blood, and rapidly increase in number. Shiver-
ing is uncommon in these first days, but soon the temperature
gédopts the characteristic swing, and 1s then accompanied by
rigors. The range of temperature increases with each rise
for about the first four and then settles to a fairly steady
limit of about 96.6° to 106°F. In ordinary circumstences
one endeavours to allow 8 to 12 rigors to occur before ter-
minating the Infection.

When the chills are well establised they ars very char-
acteristic - as the temperature climbs rapidly the patient's
shivering is often enough to shake the bed; he looks grey or
1ivid, but although his expression 1s an anxious one he very
often is not much troublelmentally by his experience.

He then becomes flushed, and 4ails skin is burning to the
touch. Irofuse perspiration sets in and the temperature
falls fairly rapldly. ks the pyrexiee succeed each other
they tend to last longer and the patient pgets progressively
thinner and looks weaker. When one considers the rapidity

with which patients "pick up" after the course one 1s forced
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to the conclusion that this weakness 1s more apparent than
real,

The t?mperature should be taken at least every half-hour
during the rise and until the fall is established. jihen 105° &
is reached tepid sponging is necessary. This has usually to
be repeated several times during each bout. One should re-
member however the gresat value of high, prolonged temperatures
and refraln from sponging unduly.

During the sweating stage the patient should be well cover-
ed, and be given plenty of water to drink, He feels much bet-
ter afterwards 1f he sweats profusely. An Itelian observer dis-
covered experimentally that the perspiration from malarial
tabetics is much more toxic to mice than is normal perspiration.
It has been noticed that cases which do not sweat readily never
do satisfactorily. They tend to collapse, and on that account
the malaria usually has to be stopped prematurely.

ks a rule one watches cases rather anxiously after the
7th or 8th rigors as they look so 1ll during the chills. It
mist be remembered however that a case rarely dies at these
periods. The dangerous time is just after each rise, when there
is a drop in blood-pressure which may be slarmingly extensive.
If there is reason for uneasiness regarding the blood-pressure
quinine has to be given.

Cardiac cases may require stimulants like Strophanthus,
Camphor and Digitalin during the rigor.

Vomiting mey occur after the first or second rise without

causing undue alarm, but if it comes later in the course im-
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medlate stoppsge 1s necessary.

Nicol considers that the earliest suggestion of jaundice
indicates that the fever should be terminated, but Dattner thinks
that a little does not matter.

Delirium is common during meslarisl treatment but I hsve
noticed that cases in which hellucinosis 1s marked and per-
sistent rarely do well.

Although Benlgn Tertian is the type of orgenism which is
alweys injected the msjority of caces run a quotidian course
throughout. Other irregular charts may be got, however,
though much less frequently. Thus, among cases at Whittinghamn,
J.D.Silverston has noted the following varistions:=-

a. Pure quotidian throughout.

D. Pure tertian throughout.

Cis Initial 35 or 4 Quotidian, the remainder Tertian.

d. Initial 2 or 3 Tertian, the remainder Quotidian.

e. Continuous temp. for 3, the rest Quotidian or
lertian,

Interruption of the Course.,

In cases that develop dangerous symptoms dubring the course
the fever may be temporarily interrupted by giving one dose,
or if necessary, two doses of Quinine gr V. The fever usuel-
ly stops for about 10 to 14 days and then recommences, though
in a milder form and with a Tertian type.

Should its return be delayed one can usually provoke a
recurrence by injections such as milk, nuclein, phlogetan,
tuberculin, or eveﬁ?a cold bath. The Austrian school usual-

ly employ Typhoid Vacclne (25 millions).
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Termination of the Course.

This is promptly and effectlvely done in every case
by giving Quinine gr X t.d.s. for about four days, by which
time parasites have disappeared from the blood. The administra-
tion should be startcd immediately after a bout of fever, be-
cause the quinine cannot stop "a chill" once the temperature
has begun to rise. There is often & slight rise on the 2nd
day accompanied by a slight feeling of melaria, but almost
invariably the patient feels bright and fresh by the 3rd day.
He is thin and anaemic however, and almost invariably has =z
herpetic eruption about the mouth.

Convalescence is very rapid but fresh air, generous nour-
ishing diet and tonics are strongly indicated.

Results of Treatment.

0

Driver, Gammel and Karnokhede a review of the results
obtained by 36 observers 1n different parts of the world,
and they found that malaria therapy produced full remisslons
in 27.5% of General raralytics se treated. Incomplete re-
missions were got in a further 26.5%

In three years 191 cases wcre treated by the mental
hospitals of the L.C.C., and complete remissions were oBf
tained in 33.5%.

In point of fact one finds that when comparatively un-
selected paretics are considered, about a third of the cases

make apparent c¢linical recoveries after malarla therapy alone.
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If cases are selected, however, and only early and strong
ones are included, and if the malarial course is followed
up by Jjudicious specific treatment then the psrcentage of
remissions 1s considerably higher.

The degree of improvement which mey be hoped for in
any glven case depencts to a very large extent upon the history,
upon the personal reaction of the patient to melaria, and up-
on the after-treatment,

Thus, to take the first of these criteria, it is of im-
portance to note whether a case is an early peretic or an
advanced one. In those whose clinical history extends over
less than 18 months the prognosis for a complete remission
is good. .alarie appears to have the power of stopping the
active general paralytle process at almost any étage of the
disesase. But whereas this often Leads to a disappearance
of all symptoms in cases of short-standing, nothing more than
a state of arrest can be expected in later ones. In the
Wagner Jeuregg clinic I saw cases who had received treatment
eight and nine years ago, and who vwere still stationary.

Cure could not be hoped for in such as these on account of
the grossly impaired state of the central nervous system.

The patient's type of reaction to malaria has slso
considerable prognostic significance.

In the course of the last few years one gradually be-

came impressed with the fact that those patlents, whose melaria
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was severe but well-borne, tended to provide most instances
of satisfactory remissions. Datbnerzgas mede an investi-
gation of this feature and has clearly demonstrated a re-
lationship between the amount of fever experienced and the
prognosis. e divided 150 treated cases into four classes
according to the way they reacted to malaria. He studied
the cases both with regard to the height of fever reached
with each rigor, and with regard to the number of hours each
rigor was sustained.

In the first class he placed those whosze bouts were hilgh-
est and longest, and then graduated the rest through the other
classes down to the fourth, which contained defintiely poor
reactors.,

The following striklng results wcre got:- of the 14
patients in Class 1 11 made complete remissioms, while out
of 23 in Class 1V only 5 remitted.

Paranoid-Hallucinated-raralytics.

While discussing prognosis in relation to patients' re-
actions while undergoing treatment I may with proprlety draw
attention to a type of general paralytic of some importance
in this connection,

The first patient to whom I gave llalarial treatment in
this Hospital was a man with the classical type of mental
symptonms . He was elated, grandiose, excited and facile,

During treatment however he became very hallucinated, imagined
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that electric wires were connected under his bed, and that

he was being persecuted by a man called John, under the floor,
whose volce he could hear, and witiu whom he conversed day and
night.

When the malaria was stopped these mental symptoms re-
mained, and it wa: found that his former old-fashioned paretic
characteristics had quite gone. e was neither grandiose nor
elated, he was simply paranoid and hallucinated. He was sus-
picious and he took all the fantastic precautions usually
assoclated with hallucinated paranoiacs,

fere, 1t might be argued, was & case upon whose char-
acteristic general paralysis, had been superimposed melaria,

and mirabile dictu the result was paraphrenis! Certainly,

apart from the physical signs, and the strongly positive
spinal fluid one might call it that.

This opens up a field of speculation upon what one might
call "the universality of mental symptoms." There would ap-
pear to be a large but fixed currency of possible symptoms of
mental abnormelity, and although certain disorders usually
draw upon selected groups of these symptoms, nevertheless
these same disorders may at times bring forward symptoms not
usually supposed to be in their province at all,

Thus practically any mental symptom may be associated with
any mental disorder.

One would 1llke to know what factors there were 1n this



alliance - or antagonism - bstween gencral paralysis and
melaria which resulted in a parsphrenic state.

Upon enqguiry I found that other observers, who had
usually not commented upon the fact, had seen isolated cases
after melaria with almost 1ldentical symptoms of hallucinosis
and persecution.

In addition it must also be noted that simllar cases
were collected and descrlbed by Flaent and Jacob in so-called
non=progressive paretics, some years before the introduction
of malaria therapy.

In 1924 investigation was made in Vienna regarding 41
of these raranoild-Hallucinated Paralytics, all of which had
matured after malaria therapy.

It was demonstrated that the prognosis in such cases was
bad. Cf the 41, no less than 22 died, 15 were in asylums and
only 4 were at home. Although Dattner is of the opinion that
malaria is not responsible for this change in the mental pic-
ture, I think this is open to considerable doubt, and that
malaria therapy and, possibly, the exhibition of salvérsan
may cause 1t In paretics who have cardio-vascular disorder
and deficient liver function.

It is certainly a fact that in the paretics I have seen
treated, those who showed really marked hallucinosis during

their course of malaria have all done badly.



EFFECT of MALARTA THERAFY upon
the CRREBRO-SPINAL FLULID.

Almost without exception one finds some improvement in
the cerebro-spinal fluid reactions after 8 melarial course.

In this connection it is interesting to remember that.
following eny syphilitic involvement of the fluid, morbid
reactions appear in the following order - lymphocytosis-—
globulin increase > W.R. and Gold Sol positive. After
treatment in general paralysis the reverse order holds good.
There 1s a rapid improvement in the cell count, then a de-
crease 1in the globulin, and then at a later period modifi-

. cation of the Wassermann and Goldsol reactions.

in one of the earliest papeag in Britain, dealing with
this branch of the subject Grant:and Silverston (Lancet, 1924,
I, 540) published their results obtained with 40 cases. As
the times of the withdrawal of the ifluids following the fever
treatment varied from one day to thirteen-months, their find-
ings lacked the value which they would have had if all the
examinations had been made at a fixed period, say four months,
after treatment. Hevertheless they showed very well that
chronological order mentioned above in which the improvements
in the fluid follow each other. They found that the lympho-

cytes decreased in 9Yl.9%, that the protein content became less

06

in 49%, and that a combined improvement in the cellular content,

the globulin, and the W.R. of the fluid occurred in 20.2% of

all cases. There was an improvement in the gold sol reaction
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in 2097

There is no doubt that in most of the successiul cases
serological modification lags behind clinical ilmproverment, so
much so that, at first, Vagner Janregg thought there was but
little connection between them.

If a long view 1is taken, however, 1t is. found that the
two do correspond; glven sufficient time well remitted cases
will show a parallel alteration in the cerebro-spinal fluid,
as the following very significant figures show (XKlin Woch
May 1928).

Of 129 paretics, treated at the Wagner Jeauregg Cliniec,
whose history has been followed since 1922, 81 are still
living.

In 1928 the C.5.bF. was tested in 70 of these, i.e. 80%

and thay were dwvided 1nke three g\-auﬂps thusg
83 36 who had Normal Findings in the C.S.F.

b. 27 who had Weakly Positive Findings in the

C .E—P ._l{I L]

G 7 wno had Poslitive Findings in the C.S.r.
From Group a. 5< were at #ome aﬁd 4 in Asylums.
" " b. 19 were at Home and 8 in Asylums.
c. 2 were at Home and 5 1n Asylums.
I think these figures are conclusive, Besides showing
that improved spinal fluld reactions accompeny good remissions
they brovide a striking testimony to the efficacy of the

medern treatment of general peralysis.
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It must be stated, however, thet these csses &ll re-
ceived a course of Salvarsan sfiter thelr malarial treatment.
and it 1s of this that we must now speak.

Specific After~Treatment.

I'or a year or two after the introducticn of Vagner
Janregg's therapy many observers contented themselves with
giving maleric alone in order that later remedial efforts
should not complicate the issue,

A11 their results, including my own, confirmed the
faet that, without any after-treatment, malaria did produce
good remissions in at least a quarter of the ceases treated.

It was soon apparent, however, that when some form of
calversan course was added the proportion of remissions im-
proved anc thelr guaslity was better,; especially with regard
to the épinal fluid findings. Wwe have seen that before
this ere the rble of specific remedies in General Paralysis
was a depressing one; but with the advent of maleris therapy
they have come to play & highly important part in treatment,.

It is necessary that such remedies should be given after
the fever and not before.

Wagner Jeuregg considers that not only is 1t better thus,
but actually that preliminary arsenical medication is active-
ly prejudicial. It is hard, perhaps, to follow the Vienna
school entirely in all their views on this matter, but they

certainly bring forward some startling facts ageinst the pre-
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mature exhnibition of salvarsan in metaslwes (Jjien, Elin,
Woch, Jan., 1828).

They aver thet salvarsan and its derivatives givén during
the latent period of sypﬁi}is mey cause or at least precipit-
ate the onset of general paralysis.

At the VWapner Jeuregg Clinic the youngest paretic, with
the shortest incubation period, had been the most vigorously
treated; while the oldest, with an incubation period of 456
years, had received no treatment st ell.

0f those who were untreated during lstency 60% had full
remissions, against 3% of treated cases.

Of the dead or progressive cases, 267 had been untreat-
ed, and 6€% treated.

After the onset of paresis the duration of life appear-
ed to be shorter among those.who had had specific trestment
in latency; for example three cases who died 2, 6 and 9
months sfter the onset of general paralysis had ell had ex-
ceedingly energetic specific treatment.

In my view Wagnér Jeuregg and Dattnergitress this as-
pect of specific therapy unduly. It would seem likely that
a majority of cases that have been vigorously treated during
latency must have merited it because of the persistence in
them of disquieting features - obstinate symptoms, markedly

abncrmal spinal fluilds, and the like - and that all the pre-



ventative means employed have merely emphesised the fact
that thelr malignsncy had been epprehended from the beginning.

Apart from thece interesting speculations, I think there
is no doubt that every case treated by melaris should receive
& course of arsenic shortly afterwards. The non=-specific
treatment having aroused the fighting forces of the whole body,
and having rendored the spirochesetes more accessible and more
vulnerable; they are thus much more open to successful attack
by specific remedies.

As this genersal physical re-activation holds gocd for
only a limited period, the series of arsenicel injections
should be started in about three weeks or one month,

In Viemna the best resulis follow a course of Tuberculin,
Bismath, and lieo Salvarsan.

Very shortly after malaria the patient receives bi-week-
ly injections of Koch's old tuberculin, starting with the
minute dose of 1 1000 and working up to 1 cgm at the end of
three or four months. In the 3rd or 4th week after the
fevers, specific treatment in the form of Spircbismol(a Bis-
muth preparaticn) and Neo-Salvarsan is sterted. The latter
is given until a total of & gms have been Injected, no single
dose exceeding .4ogm. When the course stops no further trest-
ment 1s given, and the patient's spinal fluid is examined
every slix months.

In 1922 Wagner Japregg arranged 129 malarislly treated



paretics into four groups according to thelr after-treat-

ment (Klin.ﬁooh-may 128 P14

Group 1 Recelved a Lalvarsan course in daily smell doses
i 11 Received lio Selversan.

¥ 111 Heceived 6 Salvarsan injections in the ordinary
way .

" IV Kecelived Salvarsan course sssociated with Dercum's
drainage.

In 1925 he found:-

Group 1

15 good remissions out of 30 cases.
B 11 - 8 good remissions out of 32 cases.
" 111 - 16 good remissions out of 33 cases.
@ IV - 135 good remissions out of 34 cases.

By 1928 the figures were:=-

Group 1 - 17 remissions cut of 30.

H 11 11 remissions out of 32.

S

LIS B 17 remissions ont of 33.

" 1V - 12 remissions out of 4.

This shows that the best results are got when the
selvarsan course is given in small dally doses, but that
en ordinary series of 6 injections, while being more con-
venient, is only a little less effective.

Dercum's procedure is ingenious but this investigation
shows that it has none of the advantages which were hoped
for 1t. His 1dea was that before giving the séivarsan

intravenously one should draw off 20 to 25 ccs of ccrebro-
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spinzl fluid. He hoped that the secretion of fresh fluid,
thus called forth, would be impregnated with arsenical
material. |

The flgures quoted above show once again how superior
are the results of melaria plus salvarsan, to those of
malaria alone.

For several years Tryparsamide, in preference to lieo
Salvarsan, has been used in Britain and America as a means
of after-treatment. It can be given in conjunction with
Bismuth and its results are encouraging. i usuelly pre-
scribe nine intravenous injections - 2 of 1 grm, 2 of 2
grm, and 5 of 3 grm.

liention of this drug has already been made in this
Thesis (Page 21), and further informetion may be got from

pa
the observations of Davie (J.u.S5. April 1927), Brown and

£
vt

£6
Martin, seymesnn and Singleton and Lees.

NOTHES on CASES .

Case 1., Nale: Aet. 42 yrs: Comuercial Traveller: married.

Admitted - 8th November, 19235.

History = For about four months prior to admission
patient's mental attitude and behaviour

gradually altered. From being a kind and indulgent

man be became irritable, fault-finding end exacting.



len days before admission he had an attack of
Ini'luenza, and his gravely disordcred mental state
developed then. e became grandiose, garrulous,
and foolish, spent money recklessly, and lost 811
insight.

He 1is said to have contracted Syphilis
15 years ago for which he had a course of pills.

On admission - He was in & highly exalted and

restless state.
Puplls were equal, contracted, circular and re-
sected very sluggishly to light.
There was tremor of the tongue but no speech im=-
peirment. Deep reflexes were exaggerated.

Cerebro=-spinal fluld - Wassermenmn + ++, globulin

increased, Cells - 117 large and small lympho-
cytes per cmm. (Goldsol not done).

Inoculated at Whittingham :cental Hospital with

4 ccs of malarial blood (W.l. strain
of Benign tertian) from a non-specific case.

Incubation reriod - 6 days.

The chart shows the typical first stage
of induction with climbling temperature. Then the
second stage with the onset of bouts reaching 103°F
or over, but with a Tertian pattern. ~¥inally the
third stage of quotidian rigors,

He had 10 rigors of 103 F or over before
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guinine was given. It is of importance to note,
however,(a) that the rigors were all short in dura-
tion, and were all well below 105O (b) that the
patient became very hallucinated during the fever.

After the malaria the patient plcked up very
rapldly and showed considorable mental and physical
improvement.,

In two months he was given intrathecal injections
of lleo kharsivanised serum.

I have already-referred to this case in this
Thesis (page 54 ). The hallucinosis which arose
during the malaria became more marked and the patlent
finally showed all the mental characteristics of a
case of paraphrenia,

Learly two years after treatment his cefebro-
spinal fluid gave strongly positive paretic re-
actions. In December 1927 - four years after =

the result was much the same 1.e.

Ross=-Jones + Colloidal Gamboge 222220
Pandys + Wassermann + -+ =+

Acetic Anhydride + Cells-21 large and small
Lange's Gold sol lymphocytes

5555654521 peEr cmmi.

He is now partlally demented end very slowly progress-

ive. The peraphrenic colouring has gulte gone,
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Male: Aet 41 yrs: Farmer: Widower,

Admitted 1lst Lay, ly2g.

This case shows the striking effect of malaria

upon a patient in whom the disease was very advanced.

tor 45 years after treatment the men tal and physical

symptoms have been completely arrested and at a much

higher level than they were befors,

History. Patient showed mental symptoms of paresis
for two years before certification became

necessary, and on admission in 1922 he was found to

be quite an advanced case,

He was Dboastful, excitable and emotionally
unstable; he was grandiose and extravagent; his
memory and judgement were much impaired.

Pupils were unegual and reacted sluggishly
to light.

There was tremor of the lower facial
muscles and tongue. The tendon reflexes were much
exagegerated.

The Cerebro=-spinal fluid on llay 24th, 1922
showed increased globulin, 11°*5 cells per cmm, end a
strongly positive Wassermenn reaction,

After admission his condition progressed
rapidly. He became dull, apathetic and more en-

feebled mentally.



In Warch 1923 he had a siezure with a resulting
paresis of the left arm and leg. from then on he
became more and more helpless and demented. Siezures
got increasingly frequent until at the time of in-~
oculation they were ol almost dally occurrence. He
was lnarticulate, paralysed, and incontinent.

8th rebruary, 1lYc4, Inoculation with blood from

Case 1. This was done principelly to keep the malarial
strain alive in the Hospital,

Incubation Yeriod 10 deays.

Chart showed lst stage of invading temperature
for 5 days end then typical quotidien rigors. Nine
rigors over 103° were allowed, and the temperatures
were satisfactorily high - & beling uvup to 105°6°.

Shivering was not quite so marked as usual
and the patient did not stand the course very well;
he became very weak and had pronounced secondary
anaemia.,

He improved with wonderful speed and very soon
was better mentally and physically than he had been for
over a year,

Since the day after inoculation he has never had
another siezure.

He is quietly grandiose and facile, but he can

look after himself in most respects, and is able to



Case S,

move about the ward with the help of the furniture.

Cerebro=-spinal Fluid in 1927 indicates this “arrest!

etrikingly by its modification from the: true
paretic picture.

RKoss Jones Faintly +

Pandys F;intly 4

Acetic Anhydride liegative
Lange Gold Sol 1112210000 = weak luetic curve
Colloidal Gamboge 112000 = weak luetic curve
Wassermann + F

Cells 4+5 large and small lympho-
cytes per cmm,

This 1is not now a general paralytic fluid, and
the question of the Case being one of Cerebral-
Syphilis might be debated. I am inclined to class
it as a case of General raralysis however.,

remale: saet 37 yrs: shop-assistant; married.

Admitted 1l2th February, 1lbz4.

A case of unsuccessful treatment in a rather ad-
vanced paretic who reacted very poorly and in-
adequately to melaria,

There was a history of mental and physical de-
terioration for over two years before admission.
I'rom being clean, tidy &nd industrious she became
dirty, careless and slovenly. bhe had had seversl

attacks of "weakness' affecting the right side;



€8

there had &lso been transient sphasia.

On admisslion one Ifcund her facile and wmildly elated,

with grave impalrment of the general intelligence.,
There were twitching movements of her face; her
speechh was very slurring; her tongue was trombone-

rn its movements.

=t

like
Deep reflexes were much exaggerated end her
movements were inco-ordinated.

Cerebro-Spinal Fluld 20th February, 1924,

Hoss Jones &+

Fandys Ak

Lange Gold Sol 5bbb6210000 = Paretlc Curve.
Colloidal Gamboge 222220 = Parstic Curve.

Ylassermann + + +
Cells 77+6 large and small lymphocytes per cmu,

February 26th, 124 Inoculated with 4 ccs malarisl

blood from Case 11l.

Incubation Feriod 10 days.

Charts show lst Stage of Inducticn with climb-
ing temperature for 5 days.

2nd stage with Tertian tendency for 2 days.

drd stage with Quotidian rises.

The patient reacted very poorly. Only three
times did the temperature reach loga. It was

never over that figure. Parasites were particular-

1y numerous in the blood.



The course was stopped after elght poor bouts
as the patient's condition was unstaisfactory.
Ansemia and exhaustion were prominent; she had
eplsteaxls once, was very excited and hallucinated
or two days end latterly was sick several times.

Prompt edministretion of gquinine was therefeore in-

nesults were very unsatisfactory.

She showed no real mental or physical improve-
ment. During the following year there were two
slight malarial recurrences. She hes had several
siezures.

Cerebro=-spinel fluid. liovember 1927.

Ross dJcones +
Pandy's T+

Lcetic Anhydride &

n

Lange Gold S0l 655556545210 Paretic Curve

Colloidal Camboge 222220 Faretic Curve
Viessermenn Reaction 4 + 4
Cells 176 Large and Small lymphocytes per crm.
At the present time - 4 years after Incculation she

is fat, partislly demented and becoming more help-

less.



Case 4.

yale: Aet 50 yrs: Accountant: Iarried.

Case b.

Admitted - 2b5th lay, 1823.
An advanced cease who died shortly after treat-
ment .

In Pebruary 1924, when he was Inoculeted the patient

was in the late stage of ueneral Faralysis. He weas
partially demented with vague graendiose delusions and
was wet and dirty in his habits,

lie was & noticesbly pocr reactor, and the meleria
was cut short after he hed had eight rigors of 102°
or° OVEY. The highest temperature recorded was 104°6°.
His pulse was poor throughout the fever, and he
was week and debilitated at the end of it, though
considerably more alert mentally.

A week after the malaria had been stopped he

developed serious vomiting Ior two days.

IeJ
@
Po?

His state became progressively wrse, end he
on Warch 27th, 1luZ4,.

llale: Aet 45 yrs: wholesale Grocer: harried.

Admitted 17th September, 1UcZ4.

A case showlng an excellent and prolonged re~
mission in an early paretic witlh expansive mental
symptoms »

The patient had been elated, grandiose and

irraticnal for two months before admission,



ruplls were contracted and had & very sluggish
light reflex.
The tendon reflexes were much exaggersted.

Cerebro-tpinal Iluid-examined before admission -

showed increased globulin; typilical paretic curves
with the Goldsol and Collocidal Camboge tests;
strongly positive liassermenn Reaction; lymphocytosis,

14th COctober 1624 - Inoculated with W.l. strain of

cenign lertian malaria.

Incubation Feriod - 7 days.

The patient reacted well but the charts were
irruguler end atypilcal,

He had eight rigors of 103° and over, the high-
est being 105.2°.

oeveral bouts were unusually prolonged, how-
ever, the temperature not going bélow normal for es
long as 48 hours at e time.

He stood the treatment very well, and improved
physically and mentally with great rapidity after
ita

On December 2nd, 1924 - one month after the exhibi-

tion of quinine his Cerebro=-Spinal Fluld wes found

to be modified i.ee.
Hoss dJones +

Pandy's +



Lange Gold Sol 54435210000

Colloidal Gamboge 222210

dassernienn Reaction - Fositive.

Cells 6.6 large and small lymph&ytes per cmm.
On December 8th he had & malariel relapse, end,

very unusualily it was not abortive.

He was allowed seven more rigors of 103° or over

before quinine was given.

His menteal and physical state was remarkebly
good after 1t and he was discharged on January lst,
1925, in a state of remission,

Cerebro-Lpinal Fluld - January 7th, 1925 - a month

aiter preceding report:-

noss dJones s

Pandy's +

Lange's Gold Sol 5542210000

Colloidal Gamboge 221000

Wassermenn Resction-Positive

Cells 4 lymphocytes per cmm.

The patient returned to his home in Faris where
he has successfully carried on & wholesale grocery
business ever since,

He received a course of sgpecific treatment st
home but we have not been able to obtain from him
any data regarding the present state of hils cerebro-

Spinal Fluid.

~J



Case

75

In April 1927 - more than two yeears after
leaving the hetreat he writes thus:-

"i am glad to say that I am quite well, and
"after a short treatment of six months with my
"doctor my blood was negative. T am doing
"my affeirs as ususl, but am not worrying as
"our business is now progressing very satis-
"factorily, I am naturslly teking care of
myself, and I mlight say that I never felt
'bettey .’

remarxs

(e) A good remission in & very early case with
grandiose symptoms, after a very atyplcal
fever course, but one in which reaction was
£00d .«

{b) A malarial relapse which did not abort as
usual after 3 or 4 rigors.

(c) ©Sunowseerly modification of the Gold sol and
Colloidal Gemboge curves in the C.S5.F., also
the repid change 1in the cytologye.

Female: HAet 30 yrs: ledical Practitioner: Single.

Admitted 1l4th November, 1O0Z05.

An advanced cas€ that had a good malarial
course end improved greatly afterwards, but then
relepsed,

This case has an interesting and tragic history,
cyphilis having probably been acquired innocently while
the petient was a medical student.,

seven years before admlssion she had & large
sluggish ulcer on her neck, &2lso a rash which has
appeared at intervals since.

Tn 1921 = four years before admission - she



became inclined to trlp over her words when agiteted.
1t was not until 19¥cs, however, that some definite
speech defect got obvious. Lince then this had
gradually increased. ¥or two years she had occaslional
tremeor of the right hand.

In 1924 she tried to learn to drive a car, 2nd
was very difficult to teach - rather stupild. At
times also she had ankle clonus when her foot was on
the clutch,

In 1925 she collapsed end had transient stiff-
ness of the right hand. 1Tremors and speech impair-
ment became very marked.

She then became stupld, confused, delusioconel
and possibly hellucinated.

The specific nature of ner iliness had not been
suspected as several doctors had failed to find signs
of organic disease of the nervous system.

In lovember 125 her cerebro-spinal fluld was
examined and was found to be positive for CGeneral
Paralysis 1in all respects except the cell count.

On admission - she was found to have no insight,

and although tremulous, ataxic and weak she boasted
of her strength and power - sald she had bullt the
world and owned it sall,

speech defect was very pronounced and of the
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typical paretic type. There was general ataxy

and inco=-crdination of voluntary movements, also
some spastic weakness of the right side. Pupillary
contraction to light was present, but badly main-
tained.

19th November, 1625. Inoculated with 4 ccs of

citrated malarial blood (W.l.) sent by train from
whittingnam,

Incubation pericd - 17 days.

neaction to malaria was vigorous &and the
patient became very weak and debilitated.

Un three cccaesions the temperature rose above
1052 and tepid sponging all night was necessary.
quinine was given after the 8th rigor as she looked
so iil during each.

Afterwards she got on exceedingly well both
mentally and physically; she studied the British
i.edical Journal, and was interested in her surround-
ings. Her speech defect become much less notice-
able and her gelt steadier,

Cerebro-upinal Fluild 15th rebruary, 1926,

Ross Jones Faintly positive.
Pandy's Positive.
Lange's Gold Sol 4445210000 z modified paretic

curve.
Colloidal Gamboge <<1000 = weak paretic curve.



Case 7.

Wassermenn Reactlon Tositive.

Cells 2.6 lymphocytes.

She was discharged much improved on February
18th. 1926.

+n August 1926 we received a letter from the
patient which showed that her mental improvementcon-
tinued,

From a report in August 1928, however, one
finds that the remission was meintained for only one
vear. The patient then had attacks of depression,
and became progressively enfeebled mentally and physi-
cally. Unsuccessful attempts to re-induce malaria
were made by those in whose care she was.

She is now bed-ridden and dementing.

Male: Aet 42 yrs: Cashier in Bank: larried.

Admitted 20th November, 1925.

This is an interesting case of & tabo~-paretic
who received energetic specific treatment for over six
years before he developed paresis. After malaria
therapy he had a full remission which has been well
mainteined for over 25 years. .

He was infected with Syphilis in 1911, and he

was treated with mercury and lodides.

In 1917 while on active service he had slight

leg pains for the first time. tie was three times
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wounded after this, and on each occasion he was

treated for rheumatism while he was in hospital.

In August 1919 tabes

dorsalls was dlagnosed

and the following list shows how vigorous and en-

lightened was the specifiic treatment.he received.

1918

1920
1921

192

1928

August to lLiovemvber -

November =
January -
lovember -
February -
warch ~
September -

Y Intravenous injections
of Galyl.Blood W.R. =
Positive.

11 Intravenous injections.
Blood W.n. = legative.

d % - Positive.
9 Intravenous injections.
Blood W.R. - Negative.

’ 1 - FPositive

Three monthse on Iodides.

January -

l.arch/April -

July o

October ~
November -

Oct/December -

Plood W.Re. Falrly strong-

-1y positive.

6 Intravenocus and 6 Intra-
thecal injections

Blood ii.xe. Very slightly
positive.

Blood W.R. - Positive.
Blood W.R. Very slightly
Positive.

S5 Intravenous and 3 intre-
thecal injections.

Purther treatment also in 1924 and 19256,

A1l this time he was carrying out his duties effi-

ciently as Cashier in a Bank. For a few weeks be=-

fore admission to the Retreat, however, he was extrs-

vagant, boastful, and full of rather ambitious

schemes .
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Suddenly he became violent end excited,
and was finally admitted on an Urgency Order on
liovember 20th, 1925.

He was silly, irrational and deluded - said
he was going to take a flight round the world in
order to start women's window-cleaning compenies in
every large town. He was often restless and vio-
ient.

He had Argyll-Riobertson pupile; his speech
was impaired; there was tremor of the lower facial
muscles and tongue; knee-jerks and ankle-jerks were
absent,

The Cerebro-opinal Fluid showed:-

Increased globulin: Fleocytosis - 56 large and small
lymphocytes per cmm: Positive Jassermann Reaction.

December 1l4th. 1825 = Inoculated with blood from

Case 6.

Incubation Period - 10 days.

The patient reacted very satisfactorily, his
final temperature beong 105.8%. The course was
stopped after 8 rigors.

During the malaria his lightning pains were
very severe. Afterwards he was very week, anaemic

and amaciated. He was also in rather a septic state -
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with faruncles in his nose and on his wrist, also
a facial abscess

Within three weeks his condition had improved
marvellously. ne sdded a stone to his welpght in a

fortnight and was almost normal mentally.

LCerebro-Spinal ¥luid - larch 1826.
Ross-Jones *
Fandy's '

Lange Gold Sol 4443210000

Colloldal Gamboge 221000

Wassermann Reaction - Fositive (#,%,0)

Cells 2.5 lymphocytes.

This demonstrates a rapid disappearance of the
lymphacytosis, also modified paretic curves with

the Gold Sol and Gamboge tests,

The patient left the hospitél in ¥arch 1926 with
a good remission, He returned to his work at the Eank,
and has done it faithfully &nd well for 25 years, dur-
1ng which time his salary hes twice been raised.

1 examined this patient in September 1928 and
found him quite normal mentally: the usual signs
and symptoms of tabes were precent,

Cerebro-Spinal Fluid - Sept: 1928,

ross~-Jones Negative

Pandy's wegative



Case 8,

Lenge Gold S0l 111000000
Colloidal Gamboge 100000
ﬁaasermarn Reaction Negative
Cells £.5 Lymphocytes.
nemarks. This case forms a remarksable comment-
ary upon the failure of specifiic treat-

ment Lo prevent the onset of General Parslysis.

It shows, however, 2 full remission with practically

normal C.5.F.

liale: Aet 41 yrs: Spirit-taster: Married.

Admitted 3rd July, 1926.

A case in which hallucinosis was a very pro=-
minent feature of the fever course, and in which
the prognosis 1s unsatisfactory.

The patient had shown mental symptoms for 3
months before admission - he became reckless, ex-
travagent and boasstful. Speech impairment de-
veloped rapidly. He had no alcoholic tendencies -
pace his occupation!

On admission. He was elated, restless, and, at

times, violent; memory and judgement were very de-
fective; he had no hallucina#ions.

There was marked tremor of the lips and
tongue - speech was very slurring, The pupils re-

acted sluggishly to light.



Cerebro=-opinal Fluid 7th July, 1lves.

Hoss~Jones

Pandy's

Lcetic Anhydride =**+

Lange Gold Sol 55656643210 = Paretic Curve.
Colloidal Gamboge 222110 - Paretic Curve,
Nassermann Reaction + 4 +

Cells « 4 lymphocytes per cmm,

4th August 1926, Inoculated by means of mosguitoss

brought by Dr. bMorgan from the linistry of Health.

Incubation Period - 135 days.

His chart shows pseudo-tertien rises for the
first week of fever, and quotidian thereafter.

During his course the most notable feature was
the development of pronounced hallucinosis and de-
lusion. He became morose and difficult as a re-
sult. He had 10 rigors - the highest being 105.8%,
but the majority were much below this.

After treatment, elthough his physical state
improved greatly, he continued to have constant
hallucinations of sight and sound accompanied by
ideas of persecution.

He was transferred to another Hosplital in
November 1926.

report from Dr. M.A.Archdale, Sept. 1928



Case 9.

82

states that the patient remained hsllucinated and
delusional for some months.

In January, 1927, he received 5 weekly intre~
venous injections of Tryparsamide gm 2. He gradu-
ally 1improved and went home in June, 1928. In
September, 1928, the patient's wife states "he is
much improved in 211 ways; he 1is just like he was
before he took ill." This is a good result in one
wno was so hallucinated, but I fear that even yet
the prognosis may not be very good and that a re-
lapse meay OCCUr,

Male: Aet 38 yrs: liaster Baker: Married.

bdmitted 17th liovember 1926.

An interesting case of a depressed paretic who
became hallucinated and frenzled during fever treat-
ment, who remasined in a semi-paranoid state for 18
months, and who is how at home enjoylng a fair re-
mission of mental symptoms.,

The patient had been an excellent baker and
organiser of his own and his father's business, but
for nearly two years before admission he gradually
became less inclined for work and less competent.
For the last two months of this time he was definite-
1y melancholic and slept badly.

There was & history of syphilis (well treated).



Two years ago he suffered from severe head-
aches and pains in the legs.

On admission. He was retarded, depressed and dis-

pairing - but pleasant and anxious to co-operate.

On the physical side the only signs that might
be indicative of general paralysis were slight tremo
of the tongue, and marked exaggeration of the tendon
reflexes. (The ankle-jerks were well present. )

Cerebro-spinel Fluid.

Ross ~Jones +

Pandy's +

Lange Gold Sol 5565543210

Acetic Anhydride tegative.
Weassermann He + +F

Braun Husler +

Cells 27+3 lygmphocytes per cmme.
A definitely paretic fluld.

Inoculated with 2 ccs - citrated blood (W.l. Strain)

Incubation Period - 13 days.

Immediately after the Incubation Feriod ended
the temperature begen to climb rapidly. He hsd a
rigor almost daily - 105%:  104.8%: 104.8Q: 105,89
105.8°. With each rigor he became wildly excited
and hysterical. The last two rigors mentioned re-

sisted tepid sponging and as the pstient got so ex-

r
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cesslively violent the malaria was interrupted,
after 6 rigors, by three doses of quinine gr 4 on
successive days. This stopped the fevers and the
parasites began to disaeppear from the periphersl
circulation.,

He was very depressed and complained of numer-
ous distressing disorders of sensation - some of wnich
resembled tabetlc manifestatlions -~ e ins in the legs,
choking feelings in the throat and chest etc.

The malaris returned after an lnterval of 29
days, but on this occasion it had to be stopped de-
finitely after 3 rigors on account of the patient's
extraordinary reactione.

His outbursts of frenzied hysterical violence
and terror were more extreme than I have seen in any
mental case. At these times he shouted and scream-
ed, sald he was dying, and tried to damage himself
in & most impulsive and determined manner.

He had hed 9 rigors in all, and for a month
after treatment his condition gave cause for con=
siderable anxiety. He was much exhausted and still
gave way to attacks of intense excitement.

After this he improved rapidly in his physical
state, but as months went on he went through a suc-
cession of strange psranoid halluclinated phases ac-

companled by euphoria and facllity,.
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He wrote copiously and foolishly but his wrlting was
beautifully and accurately execubted. Indeed at one period
he used to write The Lord's Prayer neatly and distinctly
upon a piece of paper the exact size of a threepenny bit!

In August 1v28, however, there was a marked improve-
ment in his mental state and he went home on leave. He
was still inclined to be paranold, hallucinated and a little
facile, but he was quiet, agrecable and orderly in his con-

duct. His memory was excellent,

Remarks. The notable feature in this case was the extra-
ordinary mental efiect of the malarial treatment. The
fevers were badly borne and it was thus impossible to give
a really efficient course.

Although the patient has a fairly good remission and is
fit for his work, one fears that the prognosis is not good,
because of the part played by hallucinosis during and after
treatment.

He 1s to be given a course of Tryparsamide while at
home .

Case 10. lale: Aet 45 yrs: Iliining Engineer: Illarried.

Admitted 9th July, 1927,

This is a most disappointing case. After melaria
therapy the patient made a perfect mental remission
for a few weeks. Then he gradually became hallu-

cinated, but with full insight. This progressed,



however, until he got intensely delusional and
delirious and finally died.

He was found to have early Optic Atrophy
2 years beiore admission; this was accompanied
by exaggerated tendon reflexes, liegative blood
iH«Re, but strongly positive liquor W.R.

He was vigorously treated with mercury and
with sulpharsenol injections,

For a few weeks prior to admission, as his
Ced.Fe was found to be obviously paretic in re-
actions, he was again given a course of specific
treatment. He altered mentally, howesver, be-
came difficult to menage and came to The Retreat.

On Admission He was then elated, havpy andfatu-

ous; his memory and judgement were gravely im-
paeired.

He had Argyll Robertson pupils, slight speech
defect, and very exaggerated deep reflexes,

terebro-spinal pPluid. August 1927.

Ross-Jones Ehs
Pandy's L
Acetic Anhydride T
Lange Gold tol 55504352100 = Paretic Curve.
Colloidal Gamboge 222100 = Paretic Curve.

Wiassermen Reaction + 4+ #



Braun Huslar
Cells 15 lymphocytes per crm.

Inoculated with 2 ccs citrated blood (W.lesStreain)

Incubation Feriod - 19 days.

He rsacted well end had 10 good rigors, al-
most pure Tertian in type. During the fever
treatment he was grandiose, facile, restless, and
rather markedly hallucinated.

After treatment he improved with great rapid-
ity and in a month appeared to be perfectly sane,
and rational.

‘'he Cerebro-5pinal Fluid (8th November 1927) a

fortnight after trestment showed abolition of the
pleocytogis and modification of the protein re-
actions.

Ross=Jones Feintly +

Fandy's Faintly +

Lange (Gold Sol 55655452100 = Paretic Curve

Colloidal Gamboge 222220 = Paretic

Wassermann Reaction -+ +

Cells 3.6 lymphocytes ver cmm.

He then began to complain about noises in

his right ear, and sald that he heé@ everything

repeated twice. He had good insight at first, but

soon his thoughts also were repeated to him. The

87



Case 1l.

58

hallucinatory state progressed and he got acute-
ly miserable, He started repeating things con-
stantly o himself, was desperate and coniused, and
rapidly fell back mentally and physically. He be-
came delirious, and had outbursts of wild hysterlic-
al violience rather similar to those which charact-
erised Case 9.

Congestion oi the lung-buses developed and he
dled on S$lst January, loi8.
lale: Aet 35 yrs: York Butcher: larried.
Admitted 3rd November, 1827.

In this case general paralysis developed in
spite of mbst energetic and sustained specific
treatment in the latent period. The patent,

an early, grandiose, and robust paretic, has made

an excellent remlssion after melaria treatment.

The History of his pre-paretic specific treatment
is of great interest. The patient contracted
syphilis in 1918 and was treated and pronounced
cured after a negative Wassermann.

Five years later his wife, whom he had marri-
ed in 1v2l, was found to have a positive Wassermann
in the blood. The patient's blood was then dis-
covered to be positive also.

vor the next five years he was thoroughly

treated with Novarsenobillon, mercury and potassi -



um ilodlide in repeated courses, During this
time his blood Wassermann reaction fluctuated in
the following interesting fashion:=-

December, 1U923 Positive

llarch, 1924 wegative

August, i Negative

December, * Doubtful in undiluted serum
February, 1925 W ] ¥ "
June, e Hegative

September, " Jeakly Positive (1 in 5)
December, " 5 b (1 in 6)
June, 1926 " hy (1 in 4)
September, " llegative

January, 1927 llegative

April. M Doubtful

October, L Weakly Positive.

For a few months before admission he was rather
strange in his manner at times, and in the last wesk
or two thlis became very pronounced.

On admission -~ 3rd liovember, 1927. He was incess-

antly garrulous and elated, full of grandiose ideas,
most irrational, and at times violent.,

Pupils were sluggish in reaction in light.

The speech was slightly but quite unmistake-
ably slurring. Deep reflexes were exaggerated.

Cerebro=Spinal Fluid 8th November, 1927.

Rosg-Jones +
Fandy's —+
Lcetlc Anhydride 5
Lange CGold S0l 5556543210

Colloidal Gamboge 222220



S0

WWassermann Heaction E R T
Cells 152.6 lymphocytes per cumm.
A typical peretic fluid.

17th November, 1927 Inoculated with 2 ccs of ci-

trated blood (W.l. strain).

incubation Feriod 23 days (% effect of winter)

The rigors were almost pure tertian throughout.
The reaction was stroﬁg at first, five fevers
belng well sustained over 104°F, four reaching
105°.

In the 3rd week, howevcr, the temperature fell
away remarkably and ranged between 100° and 102-:4°,

During treatment the patient was exceedingl
& BELiy

@
i

restless, noisy, destructive, and degraded in habits.
His delusions of grandeur were remarkable. He
stded his intention of swimming the Atlantie, but
later qualified this by admitting that he would keep
in the wake of a liner and thus get the benefit of
the suction; he identlfied himself with the Delty,
with Earl Halg, end with the suthor of this Thesis!

He also was hallucinated, but this was not s
marked feature.

After trestment the petlent iwmproved both mental-

ly and physically in a most striking manner,

He left the Hospital on 1l4th April, 1928 in a



stete of remlissiorne.

Cerebro-Spinal ¥Fluid - 14th liarch, 1928.

Hosg =-Jones “*

Pandy's +

Lcetlic Anhydride —+

Lenge Gold Sol 444521200

Colloidal (amboge 222210

Wessermann Kecctlion ++ 3

Cells Y5 lymphocytes per cmm.

This shows great lmprovement in the cytology,
a definite modification of the Gold S0l curve, and
glight improvement in the Ww.k. - 4 months after
treatment,

The patient was given a course of Tryparsemide
after his return home and I examined him in Sept-
ember, 1928 (9 months after trestment) His re-
mission was excellently mainteained - he was quite
normal mentally - and he was working well and
happlly.

Cerebro=-spinal Fluid, September, 1928.

Ross-Jones Faintly Positive
Pandy's Faintly Fositive
Lenge Gold Sol 4444320000
Colloidal Gamboge 210000

Wassermann Re. -+

0



Cells 4 lerge and small lymphocytes per crm.

Hemarks. E striking remission efter malaria and

Uryparsamide. The liguor appears gredually to be

approaching normal

iale: Aet 42 yrs: Cloth .erchant: Married.

hAdmitted 26th February, 1928.

A case with depressed symptoms who reactied very
strongly to malaries and who has made an exccllent
remission.

History. ©Six months before admission patient got
married: two months later he lost esll his money.

e became dull and depressed, and lost all initiastive.

On admission. e was found toc be exceedingly: re-

tarded, hesitant, dull and depressed. ile was also
rather faclle and confused.

The pupils were uneqguel and snowed an exceed-
ingly sluggish light ref'liex. The deep reflexes were
much exsggerated.

Cerebro-Spinal I'luid. larch 2nd, 1928.

Ross-Jones +
randy's el
heetic Anhydride +

Lange Gold sol ©5055b45210
Colloidal Gamboge 222220

Wassermenn Reaction -+ + +

Cells 41 lymphocytes per cmm.



2lst larch, 1928, Inoculated with 2 ccs ciltrated

blocd (W.l. strain).

Tncubation Feriod - 8 days.

The fewer course in this case was a perfect
one anu well=borne.

The temperature showed well the initial irregu-
lar climbing stage for 5 days, with a tertian tend-
ency, then a series of quotidian rises.

The patient was allowed 12 fevers of 103° or
over, Nine of these were over 105°, the highest
reaching 105.8°, and they were each well sustained
in duration.

In this case as in all the others tepid
sponging wes carried oul whenever the tempersture
was over 104°F,

The patient was quiet and order ly throughout.
His depression, facility and retardation were al-
ways present, but during bouts he was mildly de=-
lirious_and confused.

After treatment mental and physical recovery
occurred quickly and the patient left the hospital
on 21st liay, 1928, in & stete of full remission.
while et home he was given a course of Tryparsamide.

fle reported to méfbeptember, 1928, - 5 months

after treatment. He was iIn good health, and, al=-

w0
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though a trifle talkative and euphoric, he was
undoubtedly getting on very successfully in busi-
NESS ONCeE mMOre.

Lerebro-ppinal Fluld - Leptember, 1928,

Ross-Jones -+

Fandy's &

Acetic Anhydride +

Lange Gold sol 566452100

Colloidal Gamboge 22110

llassermann reaction + + +

Celis 4,3 large and smell lymphocytes.
Remarks.

This case 1s taking quite a hopeful course.
The liquor findings sre in sgreement with the fact
that elthough there is & good mentel remission it
is not perfect. The protein reaction, the Gold
sol and Gamboge reactions and the eell count are all

becoming satisfactorlily modified.

Observations upon the Series of Cases.

Of the 12 cases trested with lalaria -
4 (551/5%) made good remissions.
3 (25%) were much improved.
3 (25%) were ultimately not improved.
2 (16%/6%) aied.

While one is well aware of the impossibility of com-
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piling reliable statistics when these are based upon in-
sufficient data, it i1s nevertheless worthy of note that ex~
actly one third of my cases had good remissions, This
figure has Leen got very constantly by other observers when
dealing with unselected cases. Were selection carried out
then of course the proportion of remissions would be much
higher.

Seversl in this series, for instance, had a hopeless
prognosis from the beginning.

This is well shown by studying the cases with regard to
the duration of their paretic symptoms before treatment.

Six of the cases 1 have described had shown symptoms of
veneral taralysls for six months or less before treatment, and
all the full remissions took place 1in thls group. This em=

phasiseg the need for early diagnosis and treatment.

(ne third of the cases developed paresis in spite of
having received the best of specific treatment beforehand,
The Vienna school might venture to hint at propter

rather than post hoc in this connection.

In the majority of reports and discussions upon the
results of melaris therapy no reference is made to haliu—
cinations and their signficance; and in no instence have I
found comments upon the type of frenzied outburst with its

strong hysterical colourlng which occurred so strikingly in
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one case in this series, and of which milder imitations were
evident in several others.

I have seen somewhat s’milar attacks only in one or two
cases of alcoholism, eand in one case oi cerebral tumour.

The presence of hallucinations of sight, heasring and
visceral sensation , during and after trestment, was a pro-
minent feature in iour instances, Of these one died, one
sank into dementis, and two have rether dublous partial re-
missicns.

This beargs out the contention that this symptom is of

grave prognostic significance,

The Incubation reriods varied from 6 to 23 days, and there
is no definite sign in this series of the period being longer
in winter and shorter in summer. Indeed both the shortest
and longest occurred inwinter months.

The.effect of therapy upon the Cerebro-5pinal fluid is of
importance, but it is essentisl that in this matter observa-
tions must be carried out over a long period. It is only by
taking this long view that one can estimate the effects of
treatment, control the patient’s recovery, and correlate the
elinical and serological pictures.

Unfortunately, of the cases described in this thesis,
the majority of the apparently successful ones have not been

under observation long enough to warrant definite statements

in the matter.



levertheless the fluld has been examined in all the
cases, before and after treatment at least, and & periodical
study of the fluid is being carried out in most of them.

In every instance where comparison has been possible
there wac some improvement in the fluld after malaria, of
the eight cases so examined the cell count was greatly modi-
fied or. normal in all.

The proteln recactions were modified in five.

The Gold S0l and Colloldal Gamboge tests were modified
in four.

The Wassermann keaction was modified in four.

in one instance (Case 7) the cerebro-spinal fluid is

practically normal.

Specific after-treatment in Ifor form of Tryparsamide
has been given in half the cases, but as this has been done
so recently in several of these, it is too early to attempt

an assessment of its value.

It is an interesting fact that of the twelve cases de-

scribed, eleven were married.

CONCLUS I015 .

1. The best method at our present disposal for the treatient
of Generel Faralysis is by the induction of malsria, fol-

lowed by some form of specific treatment, preferably
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tryparsamlde.

he prognosis for a complete remission is very much
better 1In early cases than in more advanced ones,

Cases with remissions should be followed up for several
years, exemlinalion of the cerebro-spinal fluid being
made every six months.

It is now possible to venture upon a prognosis very

soon alfter the mealaria treatment has been completed.

H

f a case has been of short duration, has had 8 to 12
lengthy rigors with high tenperatures, and has not been
markedly hsllucinated, then it 1is probable that a good
remission will result.
Specific treatment during the latent period of syphilis
often does not give encouraging results, and in certsin
cases the use of therapeutic malaria in secondary syphilis
would appear to be advisable. llore success might then
follow the subsequent administration of arsenical pre-
parations.
Wagner Jeuregg's use of melarlies is a triumph for the bio-
logical method of approach in treatment, and for this
reason one cannobt accept this particular form of therapy
as the final word in the treatment of general paralysis.
Undoubtedly the formation of anti-bodies, and the
stimulation of the inherent defence mechanism of the

organism play the greatest part in the efficacy of this



agent, and it 1s highly probable that before long it
wlill be supplanted by lmmunising methods of greater
preclsion, and capable of more accurate standardisation

and application.

Finally I would pey tribute to the greatness of Wagner
von Jauregg. While he 1is to be congratulated upon the
happy outcome of his patient researches, he magy also be en-
vied for hls good fortune in being able to claim that as a
result of his efforts, general paralysis may now be banish-

ed from the list of maladies called "mortal’.
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