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INTRODUCTION

During the past twenty months I have had the 

opportunity of making a close study with regard to 

the actions and uses of Salvarsan in the treatment of 
84 Syphlitic and 2 non-syphlitic cases. In addition 
I have used the drug in the treatment of four wire- 

haired Irish terriers suffering from Piroplasmo Canis.
It is my purpose to attempt, as the result of 

personal observation, to explain the effect of Salvar
san with reference to its pharmacological action on 

the body, and also to consider its uses as a therapeu
tic agent.

1 have been considerably handicapped in many 
ways in making my observations and deducing the true 

nature of their meaning.
In the first place one has had to work single- 

handed, with no skilled person to advise or criticise 

one's work. Secondly; one has been very much ham
pered for want of literature to refer to for corrobora 
t-ion of one’s results or for guidance in relation to 
what has or has not been done with reference to the 
pharmacological action and uses of the drug. Thirdly; 
the laboratory in which all my work has been carried
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out is small and poorly equipped with the result that 

graphic records have been impossible to make.
On the other hand I have had certain advantages 

in that all my cases have been soldiers who are well 
disciplined, well fed, and live under good conditions. 

Further; they are always at one’s disposal for pur

poses of observation and in consequence it has been 
possible to watch very closely the action of Salvarsan 

both in relation to its toxic effects and therapeutic 

uses.
My Thesis, therefore, falls naturally into two 

main parts. The first is the pharmacological study 
of its action. The second is a study of its thera
peutic uses as observed by myself; that is to say, I 
have only entered into a consideration of its uses in 

conditions treated by me, so that all deductions made 
are the result of personal observation and experience.

As an Appendix I have inserted epitomised Case 
Sheets for reference. Each Case Sheet has attached 
a Chart which I had printed for readily recording cer
tain facts and for easy reference to them afterwards 

without having to wade through copious notes to obtain 
one's facts. The 86 Cases studied have all been treat
ed by the intravenous method of administering the drug, 
whi ch /
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which I "began to use in May 1911. Prior to this, 

from October 1910, I had been treating cases by 
intramuscular injections but with not too satisfact
ory results. None of these cases have been included 

in my present series unless subsequently treated by 
an intravenous injection.
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Chemistry of Salvarsan

The foundation on which Salvarsan has been built 
up was laid when Ehrlich and Bertheim recognised the 

constitution of atoxyl. Atoxyl was previously 

thought to be an anilido derivative of arsenic acid, 
but these investigators proved that it was the sodium 

salt of Para-amido-phenylarsenic acid. This is a 
very active substance and is capable of forming numer

ous synthetic compounds. By diazotosing, para- 
amido-phenylarsenic acid becomes converted into para- 

oxyphenylarsenic acid and the latter by nitration and 

reduction gives rise to meta- amido-para-oxyphenyl- 
arseneous oxide . The condensation of two molecules 
of this gives dioxydiamido-arsenobenzol the dihydro
chloride of which is Salvarsan.

Ehrlich thus points out that though the two 
substances, atoxyl and Salvarsan, are related, their 

relationship is a distant one. He points out the 
’parasitotrophic’ importance of the unsaturated 

trivalent arsenic, such as we have in the formula for 
"60S", as compared with the pentavalent compounds,such 
as we have in the formula for atoxyl and also the 

para-position of the hydroxyl group in Salvarsan.
This position of the OH is co-related with a high 

spirillicidal action. The placing of the amido 
group /
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group in the ortho position the CH group was found 
to increase the therapeutic efficiency to a maximum.

Salvarsan is the dihydrochloride of dioxydiamido- 

arsenohenzol. It is a pale yellow powder readily 
soluble in hot normal saline solution or not water.

It has the following formula :
As.-- -— - - ■ ■ : As.

It is a very easily oxidised substance and is 

issued in hematic ally sealed glass capsules in vacuo 
or containing some inert gas. When oxidised it 

forms poisonous compounds. It contains 34.15 per 
cent of arsenic. The base, dioxydiamidoarsenobenzol, 
is a yellow powder insoluble in water but dissolves on 

the addition on an alkali. It is said to contain 
40.96 per cent of arsenic.

When the dihydrochloride, Salvarsan,is dissolved 
in water it forms a pale yellow strongly acid solu

tion. On the addition of sufficient — caustic soda
1

solution to neutralise the acidity, the insoluble base 

is precipitated as a flocculent deposit. If only 
half /
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half the amount of NaOH to do this he added to the 

solution, the mono-hydrochloride of dioxydiamido- 
arsenobenzol is formed.

If, however, sufficient NaOH is added to redis
solve the precipitated base the hydrogen atoms of the 

phenol hydroxyls become replaced by sodium and the 
disodium salt of dioxydiamidoarsenobenzol is formed. 

This is what is used for intravenous injections in 

most cases.

Preparation of the Solution for Intravenous Injection

In all my cases the following method of preparing 
the Salvarsan has been adopted.

Freshly distilled water is prepared on the morn

ing of the injection and with it .85$ norma,1 saline 
solution is made and sterilised. The normal saline 
to be used is therefore perfectly fresh.

Into a sterile glass bealcer 100 c.c’s of warm
freshly distilled sterile water is measured. The
Salvarsar. capsule is then opened and the salt dis

arm au. '
solved by gradually adding^distilied, water, stirring
vigorously all the time with a glass rod. I have
found that by adding the powder in this way solution
is more rapidly effected than by adding the whole of
the powder to the water at the one time. When the
whole /
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whole of the salt has been dissolved 140 c.c's of 
warm .85% normal saline solution is added, the bulk 

thus being made up to 240 c.c’s. From a burette 
normal caustic soda is run into this solution until 
the precipitated base is redissolved. The amount 
of NaOH required is about 4.2 c.c’s. Each 40 c.c’s 
of this solution then contains .1 grammes of Salvarsan 
so that the dose to be given can readily be measured. 
The vessel containing the Salvarsan is then placed 

in warm water, maintained at a temperature of 110° F., 
till required for injection.

The Apparatus used : This consists of two containers 

of a capacity of 250 c.c’s. each and graduated in 10 
c.c’s. One of these containers is used for normal 
saline solution and the other for Salvarsan. These 

recepticles are suspended from an adjustable stand 
which can be raised or lowered as required and the 

pressure in the containers thus altered at will.
From the bottom of each container a piece of rubber 
tubing 9 inches long is led to a glass Y-piece. The 
rubber leading from the Salvarsan container is divid
ed and a piece of glass tubing, to act as a window, 
is used to unite the cut ends. On both of these 
tubes clips are placed near the Y-piece. From the 

lower end of the Y-piece four feet of rubber tubing 
is /
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is attached, to the distal end of which a needle can 

he fixed. This tubing has a short glass window 
about ha.lf way down. Six inches from the needle a 

glass expansion is let in into which the bulb of a 
mercurial thermometer is passed. This thermometer 
indicates the temperature of the solution just before 

it enters the vein selected for the injection. By 

coiling the four feet of tubing in a basin of hot 
water it is an easy matter to maintain a temperature 
of 100° F.,as indicated by the thermometer. If the 
temperature is rising above this limit some of the 

tubing is removed from the basin, if it is falling 

more tubing is added to the basin.
Between the thermometer and base of the hypoder

mic needle used for entering the vein another small 
glass window is let in. The object of this is to 

enable one to tell at once if the vein has been enter
ed. As soon as the needle passes into the lumen of 

the selected vein blood passes up into the tubing and. 
can be seen through this window. If the needle 

misses the vein and enters the surrounding tissues no 
blood regurgitates. A spring clip is placed between 
the thermometer and this bottom window. I find a 
coa.rse hypodermic needle with a sharp point the best kind 
to: use for entering the vein.
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The apparatus is sterilised before use by boil

ing. It is filled in the following manner. The 
lowermost clip is closed and into one of the contain

ers warm sterile salt solution is poured. The tub

ing below the Y-piece is then gripped between the 
finger and thumb and the clips above opened. Salt 

solution flows from one container to the other, com

munication being free through the Y-piece. In this 
way air is driven out of the upper part of the appara
tus. The clip between the Salvarsan container and 
the Y-piece is now closed, and the bottom clip near 
the needle opened. The tubing which was gripped 
below the Y'-piece is then let go and salt solution 

passes down filling the rest of the apparatus and ex
pelling all air. When this has been done the lower 

clip is again closed.
Only sufficient salt solution is left in the 

Salvarsan container to prevent air bubbles passing 

into the tube leading from it when the container is 
filled. The apjjaratus is now ready for use.

The patient is placed on a table, in the recum

bent position, and a vein in one of his arms selected 
for the injection. I usually make use of one of 

the superficial veins below and in front of the elbow 
joint. If none large enough can be found the median 
basilic or median cephalic can usually be felt through 
the skin and entered.

Having /
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Having selected a vein the skin is painted, with 

tincture of iodine. An assistant than applies pres
sure by gripping the upper arm firmly with his two 

hands and the patient is made to open and close his 

hand several times. The contraction of the muscles 
forces blood out into the veins which then become 
prominent. A tournique or elastic band may be used 

to apply pressure to the upper arm but I have always 
found the hands of an assistant satisfactory for this 

purpose. The veins of natives of India are much 
more difficult to enter than are those of Europeans 
as they cannot be so easily seen.

Having distended the vein a few drops of saline 
are allowed to flow from the needle to displace any 
air and the needle is then thrust sharply through the 
skin into the vein. One can generally feel the 
needle enter the lumen of the vessel and doubt is 
soon removed as to whether one is in or not by the 
appearance of blood, if successful, in the lower 
window.

As soon as the vessel has been entered pressure 
above is relaxed and about 10 c.c's. of normal saline 
run in. If the vessel has been perforated or missed 

a swelling begins to form at the site of injection 
under the skin.

Having /
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Having teen assured that the vein has heen en
tered the Salvarsan is poured into its container and 
the clip on the tubing leading from it to the Y-piece 

opened, the clip on the saline side being at the same 

time closed.

The Salvarsan then runs into the vein and the 
rate of flow can be regulated by raising or lowering 

the height of the container. The Salvarsan is allow

ed to flow down until it comes to the window in the 

tubing between its container and the Y-piece, when it 
is shut off and saline turned on. Sufficient saline 
is then run through to wash out the Salvarsan from 
the tubing below - usually about 20 c.c’s is required 
to do this. The lowermost clip is then closed and 
the needle withdrawn, a dressing being applied if 
necessary. The injection usually takes about 11 
minutes to complete.

ho sage

In nearly every case 1 have used .5 grammes for 

intravenous injection. In one or two cases I have 

given the full dose of .6 grammes, but the reaction 
following has been sufficiently severe to make one 
somewhat afraid of so great a dose.

The present position adopted by me is to give .5 

grammes and repeat this amount in the course of a fort
night or three weeks. In only very few cases have 
more than two injections been required.

The /
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The question of repeating a dose has "been always
determined by, (a) noting 

signs of the disease, and 
the V/a.ssermann reaction, 

in most of my cases.

the effect on the clinical
(b) by noting the results of 

No Mercury has been given



Diagnosis of Cases.

In selecting cases of venereal infection for 

treatment one has relied almost wholly on two diag

nostic tests :
(1) The finding of the Treponema pallidum in the

lesions present, and
(2) The Wassermann reaction, as modified by Hecht-

Fleming.

(l) With regard to the finding of the Treponema

Ballidum,the Indian Ink method suggested by Hellers 
in 1909, and first utilised by Hecht and Welenkof has 
been used. Serum is obtained from primary sores, 

mucous patches, and papular eruptions, by first clean
ing the surface then scraping with a scalpel and when 

bleeding has ceased swabbing with methylated spirit. 
Clear serum is in this way obtained in sufficient 
quantity to draw up in a capillary tube. Grunther 

and Wagner's Indian ink was used by me, and is mixed 
with the serum in equal parts. A drop of the mix
ture is then deposited on a slide and a film made in 
the usual way, by spreading' with another slide held at 

an angle. This method of determining the presence 
of the trepomena pallida I found to be easier and 
more reliable than by using Geimsas or Leishmann's 
methods /

13
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methods of staining. It is also very much more 
rapid as the film can be examined as soon as it has 

dried.

(2) The Wassermann reaction : All the cases of
syphilis treated by me have had the Wassermann test 

applied before receiving an injection of Salvarsan, 
except the cases of very early infection, with only 
a typical Hunterian chancre as evidence of infection, 
and from which the Treponema Pallidum had been isolated. 

The results of treatment with Salvarsan have also 
been controlled by the Wassermann reaction repeated 

at regular intervals after the injection of the drug. 

One has in this way, as far as possible, made certain 
that only genuine cases of syphilis have been treated. 

Again, by regularly inspecting the cases for consider
able periods after treatment, and making frequent 

Wassermann tests, one has been enabled to form very 
definite opinions as to the value of the drug in the 

treatment of specific disease. In the Army the fol
lowing of cases has been a comparatively easy matter.

■17The test as applied : The Hecht-Fleming method has
qbeen adopted with slight modifications. Basset-Smith 

examined 500 cases by this method, and controlled his 
results by simultaneous examinations with the original 
Wassermann test. He concluded a positive result 
wi th /
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with Fleming’s method was reliable.
Fleming’s modification depends on two factors,

(l) the complement employed is that present in the 
serum to be tested, and (2) the natural amboceptor 

for sheep or goats corpuscles present in human sera 
is taken advantage of.

A most important point is that the serum to be 
tested should be fresh. I therefore make a practice 

of drawing off 5 c.c’s. of blood from the patient the 

evening before the test is to be done, with a Ruox's 
syringe, and the serum is separated from the clot the 
next morning by gently pouring it into a clean test 
tube .

The goat’s corpuscles must also be fresh. I 
have obtained fresh supplies by keeping a goat and 

drawing off from the jugular vein 3 c.c’s of blood 
with a Roux's syringe containing 2 c.c's of 1.5 per 
cent citrate of soda in .85 per cent saline solution. 
This prevents clotting of the blood. The 5 c.c's 
are then centrifuged and the supernatent fluid pipet
ted off. Normal saline is then added and the cor

puscles gently shaken and the suspension again centri
fuged. This washing is repeated three times to get 
rid of the goat's plasma, and I then dilute the red 
corpuscles 1 in 10 with .85 per cent normal saline 
for use.

The /
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The antigen used is made by grinding rat's heart 

muscle in absolute alcohol - 5 c.c's of absolute 

alcohol are used for each gramme of heart muscle'. 
Browning and Mackenzi e ' s^method of diluting the anti

gen i 3 used. The alcoholic extract is floated on 
the top of the salt solution, a ring forming at the 

point of junction, and diffusion is effected by slow
ly rotating the test tube in which dilution is being 

made between the palms of the hands.
I have employed three strengths of antigen 10%,

5%, and 2\%. By doing this the degree of deviation 
of complement can be estimated. It is well known 
that non-syphilitic sera will deviate complement in 
the presence of a suitable antigen provided sufficient
ly strong extracts are used. Strengths of over 10% 

do this. But a case of severe syphilis will show 
deviation of complement with 2-g% or even 1% of alcoh
olic extract. As treatment progresses deviation is 
only got with higher dilutions, so that the progress 

of the case can be followed,improvement being marked 
by a reduction of the degree of complement deviation.

It is not my purpose to enter into a detailed 
examination regarding the Wassermann test in the 

diagnosis and treatment of syphilis. McDonaglf states 
that it is not present in 40% of cases until the dis
ease has become a systemic one, but as the Treponema 
Pallidum /
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Pallidum can "be found in serum from the primary sore 
the test is not required then. He states that a 
positive reaction can "be obtained in 97$ of early and 
late cases. Boas of Copenhagen has obtained simil

ar results. Browning and Mackenzie'”state that it is 
present in 97$ of cases in the secondary stage and 

75$ in the tertiary.
The effect of treatment on the Wassermann test 

is of importance. If energetic mercurialisation is 
begun early and continued long enough the serum reacts 
negatively. I have found, however, that the serum 

of large numbers of men who had been under treatment 
by mercurial injection with Grey oil for considerable 
periods of time still give a positive reaction. The 
presence of a positive reaction in these cases was 
then considered sufficient reason for administering 
Salvarsan even in the absence of any clinical signs 
of disease.
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Preparation of the Patient for injection : Cases for 
treatment are taken into hospital the previous even
ing and given a mild purgative. They have only a 
very light meal in the early morning. The urine is 
always carefully examined for the presence of albumin 
but a small amount is not considered of sufficient 

importance to postpone treatment. The circulatory 
and nervous systems are examined, and the condition 

of the digestive system enquired into.

As all my cases have been soldiers, British or 
Indian, and are therefore young men and selected 

lives, I have not come across any with sufficiently 
marked contra-indications to postpone treatment.

In all cases the organs of special sense, par
ticularly the eyes and ears, have been examined care

fully both before , and for a considerable period after, 
treatment. I shall refer to this later on, as in no 
case has any untoward result followed the administra- 
tion of the drug.

The temperature, pulse, and respiratory rate, of 
each patient is taken before beginning the injection 
and immediately after its completion. These are 

then recorded at definite intervals afterwards.

Effects /
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Effects following an intravenous injection of Salvarsan 
The dose administered in nearly all my cases has heen

0.5 grammes, and as each 0.1 grammes is dissolved in 
40 c.c's of normal saline, it means that each man re

ceives altogether a little over 200 c.c's of solution. 
(This includes the saline run into the vein before 
the Salvarsan is turned on, to insure that the vessel 

has been entered,and that run in on completion of the 
injection to wash out the apparatus and thus ensure 
that the whole dose has been given.)

The average time occupied is about 11 minutes.
In no case, during the injection, have any untoward 
symptoms appeared. The patients feel no pain and 
complain of nothing.

After the injection the patient is at once put 
to bed. In most cases, about an hour later, the ef
fects of the injection begin to manifect themselves.
A feeling of chilliness is complained of and this 
often develops into an actual rigor, the temperature 
running up three or four degrees, and in one of my 
cases reaching as high as 105° E.

On examination the skin of the face, neck, and 
upper part of chest, is found to be flushed, and the 
conjunctivae are markedly congeated. Headache begins, 
felt mainly over the frontal regions . The pulse 
increases /
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increases in rate and becomes soft and easily com
pressed. There may be some irregularity (see cases 
30 and 83). The respiration is hurried and dull 

aching in the back and lower limbs is complained of. 
The clinical picture presented is remarkably similar 

to that of a person suffering from a malarial paroxysm 

A feeling of nausea comes on and is in most cases 
followed by severe vomiting. In some cases the bow
els are opened freely and griping pains in the abdomen 

experienced. These effects last as a rule for four 
or five hours and then subside, and by bedtime the 
men again feel fairly fit. The temperature drops to 

the normal, the headache goes, the vomiting ceases 
and the pulse becomes slowed in rate. But headache, 
purging, temperature, disinclination for £ood, and 
general malaise, may continue for a day or more longer

The vomitted matter is often very copious being 
fluid in consistence and green in colour, in one or 
two cases being even blood tinged.

The stools are watery, but contain no disintegra
ted mucous membrane on examination.

V.Tiere vomiting is severe the urine becomes dimin
ished in quantity, but this is probably owing to the 
loss of fluid by emesis and not due to any specific 
action on the kidneys.

There /
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There is considerable difference of opinion as 
to the cause of the reaction after Salvarsan.

Weifchselmann^has asserted that a high temperature 
is due to the formation of febrile bodies in the dis

tilled water used for making the solutions for injec

tion. I cannot agree with him in regard to this as 

in all my cases the water has been distilled on the 
morning of the injection, and the normal saline solu

tion then made and sterilised in an autoclave. There 

is therefore no time for the development of these 

febrile bodies.
Schrieber^asserts that the reaction is due to 

the liberation and rapid absorption of endo-toxins 
and Ehrlich agrees with him in this assertion.

I am of the personal opinion that the cause of 
the reaction is twofold. It is the reaction, in the 

first place, of the body to the salt injected. This 
is evidenced by the fact that the same train of 

symptoms occurs in non-syphilitics treated in this 
way by intravenous injection of the drug. Two cases, 
Nos.85 and 86,in my series support me in this matter, 

and Litterer of Nashville, Tenn, U.S.A., confirms me 
in that he too has observed the same thing.

But Schrieber's theory is undoubtedly true in 
that the reaction in syphilitics is generally more 

severe /



severe,in non-syphilitics. That is to say, the re
action is more marked in the case of men with severe 

recent syphilitic lesions than in others, the more 
intense reaction being due to the liberated endo

toxins accentuating the drug action.

22
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PHARMACOLOGICAL ACTION

On the Skin : Applied to the unbroken skin neutral, 

and faintly alkaline, solutions of Salvarsan have no 

effect. If there is an abrasion present, slight 

irritation is set up, and a mild degree of hyperaemia 

induced.
When injected under the skin Salvarsan gives 

rise to a good deal of pain and irritation. The 
salt is deposited at the site of the injection and 

the irritation may be followed by abscess formation. 

Subcutaneous and intramuscular injections were first 
used by me in October 1910 in the treatment of 
Syphilis, but as several men developed abscesses at 
the seat of injection I soon abandoned this method 

of using the drug.
Following the intravenous injection of the drug 

a variety of cutaneous affections may arise. The 

commonest one in my experience is Herpes. This be
gins as small red papules which develop into vesicles. 
There is no accompanying pain. The commonest site 

for appearance of the herpes has been round the lips, 
but it may even occur on the mucous membrane of the 
mouth and palate.

t

Other observers report erythematous rashes of 
various kinds and pigmentary changes, but in none of
my /
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my cases have any of these conditions appeared.
Sensation to touch, heat and cold, and pain, is 

unaffected hy Salvarsan.

Action oh Mucous Membranes : The alkaline solution 
when applied to the mucous membrane of the mouth or 
prepuce gave rise to no sensations or visible changes 

unless some lesion were present when slight irritation 
was produced.

Action on the gastro-intestinal track : One of the 

commonest effects after an intravenous injection of 
Salvarsan is a feeling of nausea and vomiting, and 
not infrequently diarrhoea follows. These effects 
are due to the action of Salvarsan on the mucous mem
brane lining the stomach and intestine.

In support of this assertion is the fact that 
Stopford-Taylor and MacKenna have found arsenic in 
the vomited matter, and it is eliminated in the foeces. 

The effect is therefore probably due to the excretion 
of arsenic by the mucous membrane of the stomach and 
intestine.

Boehm states that arsenic causes the capillaries 

and vessels of the intestinal track to dilate and this 
is followed by a partial destruction of the epithelium 
and transudation of fluid.

It /
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It is extremely hard to obtain reliable informa
tion with reference to a similar effect following the 

administration of Salvarsan, but the vomiting, grip
ing, and diarrhoea which occurs after its use resembles 
a mild degree of poisoning with arsenic, and it is a 
feasible assumption that in both cases the local ef

fects are similar.
Reference to post mortem records of death follow

ing the administration of Salvarsan gives little dir
ect evidence in support of this irritant action but 

certain indirect evidence is afforded which is of 

value.
Thus Prof. Anton^of Halle reporting on a man 

who died 3-g- hours after the intravenous injection of

0.4 gramme! of Salvarsan, states that the post mortem 
revealed "hyperaemia with oedema of the lungs, a 
flabby atrophic heart with fatty infiltration of the 
right side, hypoplasia- of the left kidney, enlarged 

spleen and hyperaemia of the liver". The presence 
of hyperaemia of the liver suggests a vascular change 
similar to that produced by arsenic.

Again, Ehrlich,/0 reporting on a case of a young 
man of 23 who died in November 1910, states that the 
post mortem revealed "fatty degeneration of the liver'.' 
He suffered from acute jaundice before death. Ehlers; 
reporting /
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reporting on another case states that the post mortem 
revealed "acute parenchymatous degeneration of the 

internal organs".

These changes are very similar to those produced 

hy an inorganic arsenical salt, and as the clinical 

effects of Salvarsan so closely resemble those follow
ing poisoning by arsenic, one has good grounds for 
suspecting that the action of both substances is simi
lar in nature.

But one has other direct evidence in favour of 
my theory that Salvarsan is a gastro-intestinal irri
tant. Kolmer and SchambergiJadmini stered Salvarsan 

by the mouth to seven persons suffering from Syphilis, 
Three of these complained of no unpleasant symptoms. 

Three suffered from vomiting and diarrhoea and one 
from diarrhoea only. Here then, we have Salvarsan 

administered by the mouth producing the same effects 
as arsenic - vomiting and diarrhoea.

Further, Auer?, has found the vessels of the in
testines dilated in animals autopsied after an intra
venous injection of Salvarsan, an effect resembling 
that described by Boehm with regard to arsenic.

One has, therefore, the following facts in sup
port of the theory that Salvarsan is, like arsenic, a 
gastro-intestinal irritant.

(1) /



(1) It causes vomiting and diarrhoea administered.

either by the mouth or intravenously, just as 
arsenic does.

(2) It causes dilatation of the vessels of the intes

tinal track.
(3) It causes degenerative changes in the liver simi

lar to the changes produced by arsenic.

27
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Action of Salvarsan on the circulation :
A question of supreme importance is whether 

Salvarsan has any effect on the circulatory system, 

and if so, as to what the nature of the action is.
I have heen unable to find much literature re

garding experimental work on animals with regard to 
this question, and owing to lack of apparatus it has 

not been possible for me to obtain any graphic records 
of personal observations.

I have therefore made some investigations pro
ceeding along the following: lines.

(1) The effect of perfusing the vessels of a frog with 
Salvarsan in dilutions of from 1 in 50 in 0 .8 5 %  normal 
saline solution up to 1 in 200,in alkaline solution, 

as used for intravenous injections.
(2) Observing the effects of similar strengths 
dropped on to the exposed heart of the frog.
(3) Taking careful note of patients at definite inter
vals after the injection of the drug, and by recording 
changes in the blood pressure and taking pulse trac
ings endeavouring to formulate some definite opinion

as to the effect of Salvarsan on the heart and vessels.
(1) Perfusion of the vessels of frogs : The procedure 
adopted was as follows. After the frog had been 
pithed its thorax was opened and aorta exposed. Into 
the /
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the aorta a canula was passed, and the sinus venosus 
opened. The frog was suspended and Salvarsan run 

through the vessels, the number of c.c’s per minute 
being measured and noted. Sufficient 0.85^ sodium 

chloride was first run through until a steady flow 
had been established. The Salvarsan was then turned 

on.
In all cases the same effect was got, the flow 

through the vessels increased steadily in quantity. 
The accompanying records of two of these experiments 
well illustrates this, and the effect of charting 
makes it easy to follow the changes.

In experiment I the Salvarsan was in a strength 
of 1 in 50. The rate of flow when the drug was 

turned was 1.2 c.c's per minute. Forty minutes 

later the rate had gone up to 2.5 c.c’s per minute.
Experiment II was with a strength of 1 in 200. 

The rate of flow was 1.6 c.c’s per rninuts when the 
Salvarsan was turned on, and it then rose steadily 

so that 42 minutes later it had increased to 2.8 
c.c’s per minute. These results indicate that the 
vessels dilate as the result of the action of Salvar
san. In none of my experiments was there any sign 
of a preliminary contraction. There was therefore 
in the frog a definite vaso-dilator action following 
the perfusion of the vessels with Salvarsan.





Perfusion of Vessels 
Expt.I. Date 11.8.11. Temp.of Room 75° p.

Frog pithed at 10.20 a.m. Weight 50 grms.
Strength of Solution 1 in 50.in .85$ Had.
Height of fluid above canula 6".
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P:erfusion "begun 10.45 a.m.

Time
Minutes
after
flow
begun

Humber 
of c.c's 

per 
minute»

Re
marks

Time
Minutes
after
flow
begun

Humber 
of C.C's 
per 

minute

Re
nark si

10.55 1 1.2 1L25 16 1.62 1.1 17 1.73 1.1 18 1.74 1.3 19 1.85 1.2 20 1.811 6 1.2 11.30 21 1.97 1.3 22 1.88 1.2 23 2.9 1.3 24 1.810 1.3 25 1.911.5 11 1.2 iL 35 26 1.912 1.3 27 2.13 1.3 28 2.14 1.2 29 2.115 1.2 30 2.1
1140 31 2.211.10 1 1.2 32 2.22 1.2 "606" 33 2.33 1.3 34 2.24 1.2 35 2.35 1.3 1145 36 2.4ll.lt 6 1.4 37 2.47 1.3 38 2.48 1.4 39 2.49 1.4 40 2.510 1.6

,11.20 11 1.5
12 1.5
13 1.6
14 1.7
15 1.5 __ . _____- -> _ -----1



Perfusion of Vessels 
Expt.II. Date 17.8.11. Temp, of Room 72° F. 
Frog pithed at 10.15 a.m. Weight 68 grms. 

Strength of Solution 1 in 200 in .85^ NaCl. 
Height of fluid above canula 7-g-"
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Perfusion begun 10.56 a.m.

Time
Minutes
after
flow

begun

Number 
of c.c’s 
per 

minute
Re

marks Time
Minutes
after
flow
begun

Number 
of c.c's 
per 

minute

Re
marks

11.1 1 1.4 1130 20 2.2
2 1.5 21 2.3
3 1.4 22 2.34 1.4 23 2.4

11.5 5 1.4 24'. 2.5
6 1.6 11.35 25 2.4
7 1.5 26 2.58 1.5 27 2.5
9 1.6 28 2.5a.io 10 1.6

14- 40
29 2.6
30 2.51 1.6 "606" 31 2.52 1.6 32 2.63 1.7 33 2.64 1.6 34 2.611JLE 5 1.7 1145 35 2.76 1.8 36 2.6

7 1.8 37 2.6
8 1.9 38 2.79 1.8 39 2.711.20 10 1.9 1150 40 2.8

11 2. 41 2.7
12 2.1 42 2.8
13 2.1
14 2.

11.25 15 2.1 !
16 2.1
17 2.2
18 2.2
19 2.3
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(2) Effect of Salvarsan when dropped on to the ex

posed heart of a frog : The frog having been pithed 

was pinned out on its back and its heart exposed in 

the usual way, care being taken that no injury was 
inflicted when opening the pericardium.

I then placed vertically over the exposed 
heart a burette containing my solution of Salvarsan, 

opening the stopcock so that 10 to 15 small drops 
fell on the heart regularly per minute. The lower 

end of the burette was about 1-g- inches above the 
heart so as to diminish any possible irritation from 

the falling of the drops of the drug.
Experiments were carried out with dilutions 

varying from 1 in 50 to 1 in 200 in strength.
The following points were noted :

(a) Effect on the rate of the cardiac contractions

per minute.
(b) Effect on the completeness of the systolic con

tractions and on the co-ordinate action of ven
tricle and auricles.

(c) Effect of substituting a solution of Strophanthin,
1 in 4QOOO in .85^ normal saline, when the heart 
was ceasing to contract and becoming arrythmic.

(a) Effect on the rate of the heart : Ho marked changes 
were observed with regard to the rate of contraction. 
With solutions of 1 in 50 and 1 in 75, there was a 
preliminary /
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preliminary acceleration of rate which soon became 

slowed again.
(b) Effect on the completeness of systole and co-or
dination of ventricle and auricles : In all dilutions 

changes regarding these features became evident.
The first change was a lessening of the complete

ness of the ventricular systole. The ventrical be
came less small and white on contracting. Later on 
it was noticed that the ventricle became larger during 
diastole than at the beginning of the experiment, in 
addition to its diminished completeness of contraction. 
If the Salvarsan was not stopped the ventricle gradu

ally became less and less active until it would fin

ally contract only once to every two contractions of 
the auricles, and eventually it ceased in marked 
diastole, the auricles still continuing to beat re
gularly .

This points to a definite action on the cardiac 
muscle, the ventricle being mainly affected.
(c) Effect of substituting a solution of Strophanthin : 
If Strophanthin, 1 in 40,000, was substituted for the 
Salvarsan, before complete cessation of the ventricul
ar contractions, a wonderful change followed. In a 
very short time the ventricular systole began to in
crease in power and soon it was beating regularly and 
more /
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more completely than before the Salvarsan had been 

applied. This observation is, to my mind, of great 
importance. Sir Thomas R. Fraser has proved con
clusively that the action of Strophanthus on the 

heart is a direct one on the cells and causes an 
enhanced degree of contraction. The fact that a 
dilute solution of Strophanthin soon restores the 

heart after Salvarsan points to the latter drug be
ing a muscle poison, and further, one gets a decided 

proof that, in the event of any heart failure follow
ing the use of Salvarsan, the treatment to adopt is 

to use a cardiac tonic such as Strophanthus.

I have been unable to find any references in 
literature to the action of Salvarsan on the frog's 

heart, but Auer'of New York has published his obser
vations with regard to the action of the drug on the 

hearts of dogs and rabbits, and I propose to quote 
him fully. He concludes "That alkaline and acid 
"solutions in 0.5$ strength may affect the heart. 
"With the alkaline solution thiB action is not so 
"obvious as with the acid solution, nor is it so con- 
"stant. Neither the blood pressure nor the volume 
"changes of the heart form a safe guide with the 

"alkaline solution, for it was shewn above that both 
"these indicators may be but moderately affected and 
"yet /
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"yet a comparatively slight extra strain put upon 
"the heart was sufficient to throw it into a fatal 

"fibrillation. This failure is probably due to an 
"inherent weakness of the cardiac muscle which is 
"brought out by the injection of Salvarsan, and the 
"contention of Ehrlich and many clinicians that 

"myocarditis be regarded as a contra-indication for 

"the intravenous injection of Salvarsan has thus 
"experimental support".

With reference to 0.5$ acid solution he states 
that there is "a profound weakening of the heart con- 
"tractionspreceded by a marked drop in the blood pres
sure. But this drop in pressure cannot be attribu
t e d  entirely to vaso-motor disturbance, as is done 
"by Hoke and Rihl, for the volume record demonstrates 
"that the ventricles are full of blood but are prac
tically unable to expel their contents, at least as 
"far as the left ventricle is concerned. These 
"fa.cts clearly indicate that an effect upon the heart 
"muscle is produced by acid Salvarsan".

The effect of Salvarsan on the heart and vessels 
of man is difficult to guage . I have endeavoured to 
determine the nature of the action by paying careful 
attention to the following points :
(a) /



(a) The effect on the pulse.
(b) The effect on the blood pressure as measured by
Martin’s modification of the Riva-Rocci sphygmomanometer

(a) The effect on the pulse : The rate of beat is in
variably increased after an injection of Salvarsan, 

the rate may go up to .150 beats per minute. The 
accompanying table gives the results of the average
of 20 cases (Nos.l to 20)- From it it is seen that

the maximum rate is at the 4th hour.
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Effect of Salvarsan on Pulse Rate
Before
Sal
varsan

After Salvarsan

1 hr 2 hr s 4 hrs 8 hrs 24 hrs 48 hrs 72 hrs 96 hrs

75 85 98 112 106 83 75 74
... Í
»73 j

As a rule the rythym is not altered - it con

tinues to be regular in time and the character of 
succeeding beats remains the same. But a marked 
change soons reveals itself with regard to the sys
tolic and diastolic pressure. In a radial pulse in 
which the maximum pressure, or force, was good and 
the minimum pressure, or tension, well maintained, 
changes soon become manifest. One finds the rise 
instead of being gradual becomes abrupt and the fin
gers on the vessel feel as though tapped from the in
side. The sudden rise is followed by just as sudden 
a fall of the pulse. The impression conveyed is 
very similar to what one gets in aortic incompetence. 
A pulse tracing, using a Dudgeons sphygmograph,brings 
out these points clearly. The case of Pte.F (Case 
No. /



lío.83) well illustrates the changes. Tracing I was 
taken immediately "before getting Salvarsan. His 

blood pressure registered 120 m.m. of mercury. The 
pulse is that of an ordinary healthy man. Tracing 
II was taken one hour later. The blood pressure had 

fallen to 104 m.m. of mercury. Two points stand out 
clearly (1) The tracing showing a sudden abrupt rise 

and fall with a sharp apex, and (2) an irregularity 
in rate. The beat is prolonged and gradually re

turns to normal. This irregularity was irregular in 
respect of time. It did not exist before the drug 
was given and, on examination of his hes.rt, a faint 
murmur could be detected over the mitral area propo- 
gated into the axilla, and the apex, had become dis
placed from 3 inches to 3-g- inches from the mid sternal 
line in the fifth introcostal space, thus indicating 
a slight dilatation of the viscus. Tracing III was 
taken eight hours later. The systolic blood pres
sure stood at 108 m.m. of mercury. Well marked di- 

crotism is present. Tracing IV was taken 24 hours 
later. The systolic pressure stood then at only 
100 m.m. of mercury and a slight irregule.rity is 

still discernible though the apex had returned to its 
normal place and no murmur could be heard. This 

case is of considerable importance from the point of 
view of the action of Salvarsan on the circulatory 
system. /

37
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system. Prom a study of it one concludes that 
there is a definite toxic action on the heart muscle 

causing an irregularity in rate with some weakness 

and dilatation. Coincident with these central ef

fects one gets a marked fall in blood pressure.
The tracings of Pte. R. (Case No.80), illustrate in a 
minor degree the same thing. Tracing I was taken 

before the intravenous injection of 0.5 grammes of 
Salvarsan. The systolic blood pressure was high, 

standing at 130 in.in. of mercury. Tracing II was 
taken one hour later when the blood pressure had 
fallen to 124 m.m. Tracing III, taken eight hours 
later, shows a further change with a blood pressure 
of only 112 m.m. Tracing IV, taken twenty-four 
hours shows a partial recovery.

The Tracings of Pte.C. (Case No.79), resemble 
those of Pte. R. except that the blood pressure had 
continued to fall, and twenty four hours after his 

injection was still showing no signs of recovering 
its normal.

t
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Pulse Tracing I. Pte.F. Blood pressure 120 m.m.of Hg.
Before Salvarsan .

Pulse Tracing II. Pte.F. Blood pressure 104 m.m.of Hg.

1 hour after Salvarsan

Pulse Tracing III. Pte.F. Blood pressure 108 m.m.of Hg.

8 hours after Salvarsan

Pulse Tracing IV. Pte.F. Blood pressure 100 m.m.of Hg.

,24 hours after Salvarsan



Pulse Tracing I. Pte.R. Blood pressure 130 m.m.of Hg.
Before Salvarsan.
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Pulse Tracing II. Pte.R. Blood pressure 124 m.m.of Hg.
1 hour after Salvarsan.
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Pulse Tracing III. Pte.R. Blood pressure 112 m.m.of Hg.

8 hours after Salvarsan

Pulse Tracing IV. Pte.R. Blood pressure 120 m.m.of Hg.

24 hours after Salvarsan.



Pulse Tracing II. Pte.C. Blood pressure 114 m.m.of Ilg

1 hour after Salvarsan.

Pulse Tracing IV. Pte.C. Blood pressure 116 m.m.of Hg

24 hours after Salvarsan

Pulse Tracing I. Pte.C. Blood pressure 122 m.m.of Hg.

Before Salvarsan
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Pulse Tracing III. Pte.C. Blood pressure 108 m.m.of
8 hours after Salvarsan
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(b) Effect of Salvarsan on the blood, pressure : In 

order to obtain accurate information on this subject 
1 made observations of the systolic pressure on 20 
men the day before being given Salvarsan intravenous

ly and then at intervals of 1 hour, 2, 4, 8, 24 and 
48 hours after the injection. The accompanying 

table gives the figures obtained and by taking the 
average of the readings fairly reliable data is at 

one’s disposal
Record of Blood Pressures

Case 

No . i

Before After Salvarsan

Salvarsan i 1 hr ! 2 hrs 4 hrs 8 hrs 24 hrs 48 hrs...
22 120 118 110 100 110 118 120
26 116 114 94 96 112 118 120
27 150 120 108 108 114 112 122
55 122 110 100 106 112 110 120
54 ■ 120 110 98 98 96 100 116
45 126 124 115 109 112 115 122
44 152 122 108 112 110 122 128
64 128 116 112 114 110 122 126
65 124 114 106 104 108 116 122
66 118 122 112 104 110 108 116
67 128 124 120 112 118 122 130
68 154 150 126 126 128 130 124
69 126 124 106 108 104 110 124
70 128 124 115 118 114 120 125
71 118 112 110 108 112 110 112
75 150 126 114 114 118 126 128
77 126 112 104 106 110 116 126
82 120 112 100 93 104 110 118
81 124 120 120 116 115 126 123
84 128 122 95 94 100 115 120

Total 2,498 2,576 2,175 2,151 2, 317 2, 326 2, 442
Vverage 124.9 118.8 108.6 107.5 115.8 116 .3 122.1

From this Table it will be seen that the average

pressure /
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pressure before the injection of Salvarsan is 124.9 
m.m. of Mercury. One hour after the injection it

has fallen to 118.8 m.m.. Two hours later it is
down to 108.6 m.m. Four hours later it is 107.5
m.m. Eight hours later it has begun to rise and
stands at 115.2 m.m., and at the end of twenty four 

hours it is up to 116.3 m.m. Forty eight hours 
after the injection it has reached 122.1 m.m. - 
practically normal again.

As a result of these observations one nas ob
tained the following information.
(a) The rate of the heart's beats is considerably 
increased.

(b) There is some irregularity of the heart with 
slight dilatation.
(c) There is a rapid fall of blood pressure.

The question arises as to the significance of
Si.these facts. Nicolai has stated, on the basis of 

electro-cardiodrams, that Salvarsan does not affect 
the heart. But from close observation of my cases 
I am not disposed to accept this assertion. I have 
shewn with regard to the frog that there is a definite 
action on the myocardium. Auer's work has proved a 
weakening effect on the heart's of dogs and rabbits. 
The observations above recorded seem to me to prove 
a similar action on the human heart.

The /
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The fall of blood pressure is probably accentuat
ed by another factor, namely vomiting. In practic
ally every case nausea and vomiting have been present 
from the first to the fourth hours after the adminis

tration of the drug. The attendant symptoms of 
emesis are a rapid feeble pulse, lowered blood pres
sure and cold perspiration. But when vomiting 

ceases these effects pass off. In my series of 
cases I have shewn that it takes over forty eight 
hours for the blood pressure to regain its normal 
level. There must therefore be the prolonged action 
of some substance to keep the pressure low. Un
doubtedly this substance is Salvarsan. Beveridge 
and Dunbar Walker^have shewn that Salvarsan is ex
creted most rapidly during the first three or four 

days after the intravenous injection of the drug.
It is probable therefore that as the arsenic circul
ating in the body becomes diminished in quantity the 
blood pressure rises.

I have shewn in the frog that perfusion with 
Salvarsan dilates the blood vessels. In the human 
being, following the injection of the drug and coin
ciding with the fall of blood pressure, the vessels 
of the skin,especially of the face and chest, become 
visibly dilated and the conjunctivae are congested. 
This may be merely due to the flush accompanying the 
rise of temperature that follows the administration 
of /
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of the drug. But I am inclined to think it is due 

to a vaso-dilator effect of Salvarsan. Auer has 

found the vessels of the mesentery "moderately dis- 
"tended with 'blood" when doing autopsies of rabbits 
who died after the injection of the drug. This may 

indicate that the vessels in the splanchnic area are 
dilated, but there is no definite evidence of this .

The fall in blood pressure is therefore mainly 
due to the weakening of the heart's action and the 
fall is augmented by a slight vaso-dilator action of 
the vessels of the head and neck and possibly of the 
splanchnic area as well.
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Action of Salvarsan on the blood :
I have now made a large number of observations 

to determine the effect of Salvarsan on the blood.
I propose to deal with these effects in the following 

order :
1. Effect on the white cells :

(a) With reference to their numbers (leucocytosis)
(b) With reference to the differential count.
(c) With reference to the opsonic index.

2. The effect on the red blood corpuscles :
(a) With reference to their numbers.
(b) With reference to their haemoglobin content.

3. The effect on the coagulation time of blood.

1. The effect on the white cells : Literature and re

ferences have been almost beyond one's reach, so that 

first of all a large series of observations on the 
blood contents of individuals in India who were in a 
good state of health, had to be made to establish a 
normal, or control, for further observations.

Twenty five men were selected, and by reference 
to their medical history sheets, which are regularly 
kept for each soldier, assurance was made that none 
of them had suffered from Malaria, Venereal disease, 
or any other severe illness since arriving in this 
country. In each case an actual leucocytic count 
with the Thoma-Zeiss haemocytometer and differential 
counts /
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counts with reference to four varieties of cells - 

polymorohonuclears, lymphocytes, large mononuclears, 
and eosinophiles were made. The red hlood cor
puscles were also enumerated and haemoglobin estimated 
by means of Gowers haernog1obinometer. The Table be
low gives details, in brief, regarding these cases.
I may add that bangalore, where this work has all 
been done, is a very healthy station. It is nearly 
4,000 feet above sea level. The climate is very 
equable, the maximum temperature in the shade during 
the hot months only touching 98.1° F., on one occasion 
during the last summer. My observations, therefore, 
with reference to normal counts, do not by any means 
stand good for the whole of India.
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Blood Counts - Normal

Regt. 
No .

Rank,Name 
and Regt.

Service 
in India

R . b . c . Hb. Leuco
cytes

1 P. L. L. M. E.

7742 Pte .B . ,C.H. 3 yrs 4900000 96/o 7500 69 22 6 3
7178 t! c . ,  " 3 11 5200000 93% 6900 73 23 4 0
7266 If H. " 7 fl 4600000 92% 7900 70 24 5 1
7926 ft F .,  " 3 1t 4900000 96% 7100 68 26 4 2
8879 It F. , " 1 11 5500000 98/o 6200 72 26 2 0
6070 II K., " 3 tl 4800000 91% 7200 65 27 7 1
7981 ft K., " 3 11 4800000 86% 7500 70 25 4 1

- J. J .H.N. 4 II 5000000 96% 7000 74 20 6 0
7599 Pte .K.,C.H. 7 ft 4400000 88% 6600 69 28 3 0
7118 ft M. , " 4 tt 4600000 92% 5600 71 23 5 1
7606 1! s . , " 5 11 4900000 95% 7700 70 24 5 1
7891 (1 s . , " 6 11 4700000 89% 6200 75 22 3 0
7287 i « C. , " 7 fl 4700000 94 % 5900 64 30 4 2
8883 ft L. , " 2 II 4900000 80% 7500 68 22 8 2
8669 ft C. , " 2 11 5100000 94% 7200 73 23 4 0
3883 Sgt .G., " 8 tl 4500000 91% 5300 70 27 3 0
7292 Pte . V/. , " 3 fl 5300000 97% 7000 67 26 6 1
8312 ft M. , " 2 11 4800000 90% 6000 74 21 5 0
8605 tl M. , " 2 tt 4600000 93% 7800 76 19 5 0
7392 ff S. , " 5 II 4900000 87% 6300 73 22 4 1
8672 tl A. , " 3 II 5400000 96% 7500 78 18 4 0
8674 II A. , " 2 II 4800000 83% 5600 71 22 5 2
8411 tl B. , " 3 tl 4900000 88% 7200 68 22 7 3
8205 ft C. , " 3 II 5100000 91% 6900 73 20 4 3
8567 II F. , " 3 II 4600000 88% 7200 74 21 5 0

Average 4800000 91.5 7120 71 23 5 1

From a study of these figures one notes that the 

blood of Europeans in India is slightly different 
from the dweller in Europe. There is a slight dimin
ution in red blood corpuscles and haemoglobin, but 
the white cells remain practically unchanged.

Having in this way established a control count, 
for the class of men with whom I am dealing, I pro
ceeded to examine the bloods of fifty soldiers suf
fering from Syphilis so as to determine any changes 
that might follow infection with the Treponema 
Pallidum /



Pallidum. By doing this I obtain information 
which, when placed alongside my normal counts,

Q (jallow,,me readily to make a note of the changes due 

to Syphilis. These figures cannot he taken as ac
curately representing the blood changes in Syphilis 

however. A large percentage of the men on whom ob

servations were made had been under mercurial treat
ment for varying periods. This will have consider
ably modified the original blood condition.

Again, as concealment of the venereal disease 
is a serious crime in the Army, it means that the 
remainder of my observations were made on men re
cently in'fected and before gross changes had become 
manifest, thus modifying the results as compared 
with what other observers have found.

I have been unable to find any recent work on 
this subject with which to compare my results.
But in spite of the factors recorded as probably 
modifying the changes in the blood of Syphlitics 
my results closely resemble those obtained by Newmann 
and Konreid^in 1893.

The following table gives full details of my 
observati ons.



Blood Counts of Syphl'itics before Salvarsan
50

CaserT 1 1 y/1! r*. n  vi

Date of 
Infecti on

Previ ous 
Treatment R .b . c . Hb. ■

Leuco
cytes -r T T\n' EH UiiiO G T P.~ L .

5 Apl. 1911 Hg. 4 injections 4,570,000 75% 7,812 68 30 2 0
6 Dec. 1911 Kg. 2 courses 4,100,000 65% 9,062 60 34 5 1
6 Dec. 1910 Hg. 2 courses and 

"606" .5 grammes
4,900,000 92% « 7,187 75 18 5 2

7 May 1910 Hg. 4 injections 4,800,000 78% 8,437 70 24 5 19 Jne. 1910 Hg . 3 injections 4,000,000 60% 9,687 64 28 S 010 Sep. 1909 Hg. 5 courses 3,500,000 46% 11,370 52 36 7 510 Sep. 1909 Hg. 5 courses and 
"606" 3 doses.

4,700,000 94% 6; 250 67 27 4 2
11 May 1911 Nil 4,200,000 68% 8,437 62 28 10 012 Jly. 1911 Nil 4,600,000 68% 9, 375 47 43 8 213 May 1910 Hg . 4 courses 3,100,000 50% 5, 625 61 33 5 115 Jan. 1911 Hg. 2 courses 4,000,000 70% 10,937 70 26 4 016 Dec. 1910 Hg. 2 courses and 

"606" .6 grammes
4,300,COO 62% 9,375 62 35 3 0

17 ? 1910 Hg. 4 courses 4,900,000 90% 8,750 65 30 5 019 Jan. 1911 Hg. 3 courses 4,200,000 80% 8,437 64 31 5 022 Men. 1911 Hg. 2 courses and 
"606" .6 grammes

4,000,000 66% 9,687 64 32 4 0
23 Deb. 1911 Hg. 2 courses 4,600,000 75% 8,750 65 30 4 124 ? 1910 Hg . 4 courses 4,800,000 88% 8,125 64 29 7 025 Sep. 1911 Nil 3,800,000 70% 9,062 61 33 3 128 May 1911 Hg. 8 injections 4,200,000 65% 9,687 68 29 2 129 Oct. 1911 Hg . 1 injection 3,550,000 60% 10,312 59 34 6 131 Sep. 1911 Nil 4,500,000 86% 13,125 60 35 3 232 Jne. 1910 Hg. 3 courses 4,800,000 92% 6, 562 60 32 8 036 Oct. 1911 Nil 4,300,000 70% 10,370 60 36 3 1«58 Oct. 1911 Nil 4,700,000 86% 9, 525 64 30 6 o39 Dec. 1910 Hg . 3 courses and 

"606" .6 grammes
4,900,000 90% 6, 250 66 27 6 1

40
A 1

Oct. 1911 Nil 4,900,000 94% 8,437 60 35 5 n41 Oct. 1911 Nil 4,700,000 85% 10,937 60 31 7 v»/

242
A rl

Oct. 1909 Hg . 4 courses 4,300,000 75% 7,500 62 34 3 143
A A

Dec. 1910 Hg. 3 courses 4,600,000 88% 9, 062 60 34 5 «I»144
45
a  n

? 1902 
? 1901

Hg. 4 courses 
Hg. 5 courses

4.700.000
4.800.000

70%
90%

8,125
8,437

62
56

33
36

5
8
54

0
n46

48Ci Ci
Nov. 1911 
Nov. 1911

Nil
Nil 3.200.000

3.900.000
66%
60%

10,837 
10,525

64
65

31
31

0
o00 

56 
5 7 
58 
60 
63
70
71
72737475
7678
79
80 81

Feb. 1912 
Apl. 1912 
Mch. 1912 
Feb. 1912 
Jne. 1911 
Jne. 1912 
Aug. 1912 
Jly. 1912 Sep. 1912 
Jne. 1910 Aug. 1912 
Aug. 1912 
Jly. 1912 Sep. 1912 
Oct. 1912 
Oct. 1912 Nov. 1910

Nil
Nil
"606" .5 grammes
"606" ; 5 grammes
Hg . 1 course
"606" .5 grammes
Nil
Nil
Nil
Hg. 4 coursesNilNilNil
Nil
Nil
Nil
Hg. 3 courses 

Average

3.600.000
4.500.000 
5,COO,000
4.300.000
4.000.000
4.600.000
4.800.000 •
4.400.000
4.000.000
4.500.000
4.200.0004.500.000
4.500.0004.500.000
4.800.000
4.800.0004.500.000
4.360.000

72%
80%
96%
75%
70%
78%
90%
84%
65%
90%
70%80%65%
90%
90%
92%70%
77%

10.312
9.375 
7,812 
7,937 
7,925 
6, 562'

12,185
8.437 
9,062
8.437 

11,370 13,125
10.3129.375
9.375 
6,625 6,750
9, M o

66
57
72
63
69
60
69
65
67 
62 
7659 
63
68 
62 
71
60

-SiL.

27
40
22
33
23
32 
27 
30 
26
33 
22 36 
33 
29 
35
24 32
29

6
2
5
3 
8 
8
4 
3

j3
3
2
3
56
5

1
1
1
1
0
0
0
2
0
0
02
1
1
0 , 
0 2
1



The occurrence of eosinophilia has been reported but 

I could find no evidence of it. The excess of 
lymphocytes is in accordance with the changes as ob

served by Cabat.
The results of my observations are well brought 

out by placing them side by side as follows :

5 1 .

Normal Blood 
(average of 25 cases)

Syphlitic Blood 
(average of 50 cases)

R.b. c.
Hb .
Blood Index
Leucocytes
Polymorphs
Lymphocytes
Large Monos
Eosinophiles

4, 810,000
91. 5% 

.9 
7,120
71%
23%
5%
1%

4,360,000 
77.4 % 

.89 
9,160 
65% 
29% 
5%
1 %

From this table it is evident that in men suf

fering from Syphilis the following changes have 

occurred :
(a) The red blood corpuscles are diminished by 

450,000 per c.m.
(b) The Haemoglobin is diminished by 14%
(c) The total leucocytes are increased by 2,000 per 

c .m.
(d) The differential count shows

(1) The polymorphonuclears are diminished by
6%

(2) The lymphocytes are increased by 6%
(5) The large mononuclears and eosinophiles 

are unchanged.
My /



My object in analysing these results is not so 

much to draw attention to the changes induced by 

Syphilis as to enable me to compare them with the 
changes that follow the intravenous injection of 

Salvarsan.
At present I only propose to study the immediate 

effects of the injection of the drug on the white 
cells. Its action on the red cells and haemoglobin 
content I propose to consider later.

In order to do this careful blood studies have 
been made in 30 cases at intervals of 1 hour, 2, 4,
8, 24, 48, 72 and 96 hours after the injection of 
the drug, paying attention to the same factors as 
already studied in controls and syphlitics before 
being treated by Salvarsan.

The changes effected are constant. They have 
no doubt been reported on by other observers, but I 
have been unable to find any records of published 

results. The full details regarding figures and 
calculations in my series of cases will be found on 
pages 62 to 66. I only place here a table of re
sults obtained for easy reference.
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Effect of Salvarsan on Leucocytes 
(Average of 30 cases)

Before After Salvarsan

Salvarsan 1 hr. 2 hrs 4 hrs 8 hrs 24 hrs 48 hrs 12 hrs 96 hrs

Leuco- 
cytosi s 

Polynu- 
clears 

Lympho
cytes 

Large 
Monos. 
Eosino
philes

8, 763 
6b% 

29% 

5%

1 %

8, 426

81%

28%

b%

0%

11225 

81%

16% 

0% 

0%

13510
81%

11%

2%

0%

12424 
83 % 

15% 

8% 

1%

9290

11%

18%

4%

1%

7175

12%

25%

b%

1%

6364

12%

28%

A%

0%

6469

11%

25%

5%

(a) The effect of Salvarsan on the number of Leuco

cytes per c.m. : The intravenous injection of Sal
varsan is followed always ty a well marked Leuco- 
cytosis reaching its highest point about the fourth 
hour after theadministration of the drug. Reference 
to the table on page 62,which contains the results of 
the actual counts of my 30 cases.shews the constancy 
with which this increase occurs. The average of 
these 30 cases gives an increase of over 50/£ of white 
cells at the fourth hour.

Halberstaedter'and McDonagh*’ confirm this obser
vation, both noting a hyper-leucocytosis. Eerrannini" 
however, differs from me in that he states there is 
a "transitory increase in lymphocytes at the expense 
"of polymorphonuclear cells'.' There is, therefore, 
undoubtedly /
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undoubtedly a leucocytosis following the injection 

intravenously of Salvarsan.
The question has then to be decided as to 

whether the increase in leucocytes is due to the 
chemiotactic action of arsenic, or to the possible 

destruction of large numbers of treponemata which have 

to be removed.
The settlement of this question is not easy but 

there are good grounds for assuming that the marked 
leucocytosis is largely due to a definite pharmacolo

gical action of the arsenical sa.lt. In favour of 
this is the fact that a marked increase occurs where 
the drug has been used in non-syphlitic conditions.

I am fortunate enough to have had two such cases 
on whom observations were made.

One, Pte. B ., 2nd Q,.0. Cameron Highlanders, de
veloped typical Lupus Vulgaris on the bridge of his 
nose in November 1911. There was no history of pre
vious Syphlitic disease. On four occasions his 
blood gave a negative ¥assermann reaction. Von 
Pirquets cutaneous tuberculin test was positive.
The diagnosis was agreed to by several medical offic
ers independently.

The condition resisted all forms of treatment and 
in February 1912 he was sent to Secunderabad to under
go the X-Ray treatment for lupus. After five months, 
with /



with the necessary intervals,, he was sent hack to 
Bangalore with the remark "the condition much im
proved by treatment". In less than a month's time 

the disease had again begun with deep ulceration 
spreading dangerously near the inner canthi of both 
eyes. The eyes were congested and lids oedematous. 
The condition being very serious, and grave danger 
of losing his eyes being present, with the patient's 
consent I administered 0.5 grammes of SalvarBan in
travenously on October 9th 1912. The ulceration was 
treated locally with hydrogen-peroxide. The effect 
on the disease was remarkable, the eyes soon ceasing 
to be congested and the oedema of the lids subsiding 
in a few days. I shall refer to the therapeutic 

effects later, but at present have digressed to refer

to the blood count whi ch was as follows :
Before After Salvarsan

Salvarsan 1 hr. 2 hrs 4 hrs 8 hrs 24 hrs 48 hrs 72 hrs 96 hrs

Leuco-
cytosis 7,182 7500 8750 11875 9687 8437 7812

........T
7500 6925

Polynu-
clears 18% 18% 82% 88% 85% 16% 68% io%> 13%

Lympho
cytes 16% 11% 14% 10% 12% 20% 25% 24% 21%

Large
Monos. 5% 4%> 4% 2% 3% 3% 5% 5% 4 %
Eo sino- 
phile s 1% 0% 0% 0% 1% 2% 1 % 2%

One is well aware that a negative Wassermann re
action does not mean no Syphilis. This case may be 
one /



one of those called by Hutchison "syphlitic Lupus”.
But the history of the case and clinical picture was 
so like that of Lupus Vulgaris that one is forced to 

conclude that that is a correct diagnosis.
This being granted the blood count after Salvar- 

san in this non-syphlitic condition resembles so 
closely that which follows an injection of the drug 
in a syphlitic person that one concludes there must 
be a common stimulatory action causing the leucocy- 

to si s.
A second injection of 0.5 grammes on October 

25th 1912, gave a very similar blood count which I 
omit as it is unnecessary.

My second case favouring the theory of a definite 
chemical stimulus, is that of Sapper Doraswamy, 2nd 
Q..V .0. Sappers and Miners. This man was in hospital 
suffering from severe malignant malaria, with en
larged spleen,and numerous crescents in his periphial 
blood. Quinine in large doses by the mouth seemed to 
have little effect on the parasites. When giving 
Salvarsan to a syphlitic on October 14th 1912 I also 
administered 0.4 grammes to the malarial case. No 
differential estimations were made, but prior to the 
injection he had a leucocytosis of 12,000 white cells 
c.m. Four hours later this number had increased up 
to /

56
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to 22,000 per c.m. Twenty four hours later it was 
still 15,000.

67.Stockmannand Greig have shewn that in normal 

animals the effect of an inorganic arsenical salt 
on the hone marrow is to excite a condition of un

usual activity as evidenced hy increased vascularity, 
an increase of red corpuscles, and lessened fat cells. 

Bettmann"asserts that arsenic acts on the blood and 
blood forming organs. Charterisr'has recently shown 

that Salvarsan has a stimulating effect on the bone 
marrow of rabbits.

I am of the opinion that in man a similar effect 

is produced and on studying my cases I find a good 

deal of evidence in support of this assertion.
In the first place one has the clinical, symptoms 

of a dull aching pain in the lower limbs, often com

plained of after the intravenous injection of Salvar

san, to account for. This aching is probably caused 
by hyperaemia and active changes occurring in the 
bone marrow.

Again, on two occasions (Cases 41 and 58) when 
doing differential blood counts after the administra
tion of Salvarsan, 1 have found nucleated red blood 

corpuscles present, none having been found prior to 
the injection. And in one case (No.72) I found 

several /
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several typical niyelocytes in the film when doing a 
count after treatment with Salvarsan. Where did 
these cells come from and why did they appear ?

The only reason I am able to advance to explain their 
presence is that they have been passed into the gener
al circulation prematurely owing to the bone marrow 
having been stimulated to excessive activity by the 

Salvarsan. A further point in favour of my asser
tion is the marked increase in polymorphonuclear cells 
present after Salvarsan as compared with the other 

varieties of white corpuscles. As polymorphs have 
their genesis in the bone marrow the large numbers of 
them present must be due to the stimulatory effect 

of the drug on the marrow. The small numbers of 
other cells present will then indicate a very slight 
activity of their source of supply. I have been 
unable to find any reference to these points in the 
literature on Salvarsan to confirm my observation, 
but that is no reason for my not referring to what 
one has observed and advancing facts to confirm my 

findings.
(b) With reference to the differential counts : As 
already mentioned the outstanding feature with refer
ence to differential counts after the administration 
of Salvarsan intravenously is the, marked increase of 

the /
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the polymorph cells. The average numbers of these 

present in 30 cases under review before Salvarsan 
was 64%. Eight hours after the injection they form 
87% of the white corpuscles, an increase of 23%.

The increase is still present at the end of 96 hours 
when they form 70 per cent of the leucocytes.

These figures are of considerable interest on 

comparing them with the results obtained by Beattie" 
when studying phagocytosis in animals inoculated with 

active cultures of organisms. Beattie has shewn 
that after inoculation the polymorphs become numerous 

after three hours. They continue to increase for 
twelve hours and finally diminish in from thirty six 

to forty eight hours.
It is therefore evident that after an injection 

of Salvarsan a similar reaction occurs due to a chem
ical stimulus. The marked increase serves a useful 
purpose, however, in that large numbers of treponemata 
will have been destroyed by the Salvarsan and the in
crease in polymorph cells provides scavengers for 
their removal. During the period of a high leuco- 

c^tosis, with the polymorph preponderance, which 
lasts in a marked degree for forty eight hours and 
continues in a lesser degree for a further period of 
forty eight hours, is the time when the syphlitic 
organisms disappear from the lesions. Thus Sieskind 
and Schreiber'have shewn that the organisms in primary 
and /



and secondary lesions usually cannot be found after 

forty eight hours. Spiethoff got similar results 
on examining serum expressed from primary sores. 

Scholtzf on examining 32 cases, found the same thing. 
Iversen", in 10 cases of secondary syphlitic lymph

adenitis on puncturing the glands, found that the 
organisms had disappeared in three to five days.
Lastly,Herx-heimer^'on examining the internal organs of 
a congenital syphlitic, who died four days after an 

injection of Salvarsan, could find no organisms ex
cept a few degenerate forms in the lungs.

In five cases examined by me (Nos. 74, 75, 76,
76 and 79) prolonged search, three days after Salvar

san, failed to reveal any organisms though easily 
found before the drug was injected.

It is clear therefore that there is a close con
nection between the time of disappearance of the 

syphilis organisms and the high degree of leucocyto sis. 
It may therefore be asserted that the increase in white 

cells is not due to a chemiotactic action of Salvarsan 
but occurs in response to an organismal stimulus owing 
to the destruction of large numbers of treponemata by 
the drug. Against this, however, is the fact record

ed by Charteris, tha/t blood changes occur in animals 
after Salvarsan and there are my two cases of non- 

syphlitics /
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syphlitics in both of whom a well marked leucocytosis 
was present, after the injection of the drug. On 

the strength of this I am inclined to adhere to the 
view that Salvarsan,when injected intravenously,causes 
an increase in total leucocytes, and especially poly

morphs, on account of its stimulating the bone marrow 
to great activity. The increase in leucocytes 

serving a useful purpose however by acting as scaven

gers of dead organisms,
The mononuclear cells, both lymphocytes and large 

mononuclears, shew practically no changes. At no 
time do they exceed the normal in percentage present 

even up to 96 hours. In this respect the reaction 
after Salvarsan differs from that obtained by Beattie.
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Analyses of Leucocytic Counts 
(30 Cases)

1. Leucocytosis
Case

Number

Before 

Salvarsan

After Salvarsan

1 hr. 2 hrs 4 hrs 8 hrs 24 hrs 48 hrs 72 hrs 96 hrs

5 7, 812 7500 10312 12185 9375 8750 6562 6250 6562
6 9, 062 10312 16250 19375 12500 9687 6925 5460 6250
6 7,187 7812 11370 11370 9687 9375 6250 6562 5937
7 8, 437 7812 10937 12500 11370 8750 7187 6250 5625
9 9, 687 11567 16512 18125 17500 16875 12817 6562 5937

10 11,370 10312 14062 16512 12500 8125 5625 6250 6925
10 6, 250 6562 8125 7812 84 37 7187 6925 6562 6562
11 8, 437 8750 9375 12500 12980 10612 7812 6925 6250
12 9, 375 9687 12185 15912 16250 10312 8437 6250 5937
13 5, 625 5937 5937 8125 9687 9375 6562 6250 6250
15 10,937 6925 5700 8125 7187 6250 6562 5937 6925
IS 9, 375 9687 11370 10937 12185 8750 7500 6562 6925
19 8, 437 7812 8750 10060 9375 7500 7500 6250 6562
23 8, 750 9062 13856 14062 8125 5316 5937 5000 7887
28 9, 681 8437 10312 11370 9375 6925 6925 6,250 6562
39 6, 250 6562 7187 7812 7500 5937 5937 6925 5625
40 8, 437 7500 8437 10060 9375 8125 7187 6562 6925
41 10,937 9687 10312 10528 9062 8437 8750 8437 7812
42 7, 500 8437 11370 10937 9687 9062 7812 6250 6525
57 7, 812 8125 9375 9062 8437 7187 6250 5316 6562
58 7, 937 7500 10525 13856 12187 9375 6925 5625 5316
63 6, 562 5625 9062 11370 11370 8125 6250 6562 6562
72 8, 437 8437 12500 15000 17500 12817 7500 7500 5316
74 11,370 10312 11567 20600 21875 20600 9375 6925 7187
75 13, 125 9062 18125 19375 10525 8437 5316 6250 6562
76 10,312 9062 14062 29362 18125 10060 7187 5625 6562
78 9, 375 10312 12185 15000 13850 8750 6925 7500 7187
79 9,062 8437 10525 14625 12500 7812 6562 6562 6925
80 6, 525 7500 9375 8125 8750 8125 6250 5937 6562
81 8, 750 8125 15312 20625 16250 11370 7500 5625 6250
Average 8763 8425 11225 13510 12423 9290 7175 6364 6469
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II. Polymorphonuclear Leucocytes
! Case Before After Salvarsan
Number Salvarsan 1 hr. 2 hrs ¡4 hrs * 8 hrs 24 hrs 48 hrs KV2 hrs 96 hrs

5 68% 72% 88% 92% 82% 78% 70% 72% 69%
6 60% 68% 80% ' 94% 86% 80% 70% 72% 70%* 75% 78% 82% 85%

94%
84% 79% 71% 70% 69%

7 70% 68% 88% 90% 82% 76% 70%
76%

72%
9 64% 70% 89% 95% 94% 88% 81% 70%

10 52% 62% 68% 82% 80% 74% 68% 70% 72%
10 67% 69% 74% 78% 82% 76% 70% 70% 68%
11 62% 63% 76% 88% 88% 80% 72% 70% 72%
12 47% 52% 68% 80% 88% 82% 76% 70% 71%
13 61% 64% 62% 72% 84% 80% 70% 71% 71%
15 70% 68% 71% 86% 82% 77% 70% 71% 70%
16 62% 75% 83% 86% 85% 78% 73% 70% 69%
19 64%, 65% 69% 78% 74% 68% 72% 70% 69%
23 65% 71% 85% 81% 74% 71% 75% 72% 73%
28 68% 64% 77% 90% 84%0 72% 68% 72% 71%
39 66% 68% 72% 77% 74% 69% 70% 71% 74%
40 60% 62% 78% 90% 84% 76% 70% 74% 71%
41 60% 64% 88% 91% 82% 76% 74% 70% 74%
42 62% 68% 88% 91% 84% 80% 72% 74% 70%
57 72% 78% 88% 86% 80% 74% 70% 68% 71%
58 65% 75% 91% 93% 90% 80% 76% 71% 70%
63 62% 77% 84% 90% 83% 76% 66% 68% 72%
72 62% 56%

74%
86% 92% 93% 85% 79% 72% 70%

74 76% 95% 92% 86% 85% 62% 77% 65%
75 59% 71% 86% 82% 75% 74% 68% 70% 76%
7S 63% 61% 81% 80% 78% 76% 70% 71% 73%
78 68% 64% 78% 90% 86% 75% 70% 72% 71%
79 62% 62% 86% 88% 82% 77% 72% 70% 69%
8D 71% 66% o 70% 82% 76% 74% 69% 70% 71%
81 60% 56% 92% 94 %0 90% 84% 75% 70% 71%

Average 64% 67% 81% 87% 83% 77% 72% 71% 70%



64

I I I .  Lympho cy t  e 3

Case

Numbe:c

Before After Salvarsan

Salvarsan) 1 hr. 2 hrs 4 hr s 8 hrs 24 hrs 48 hrs 72 hrs| 96 hrs

5 30# 24% 10# 7# 14# 20# 24# 20# 24#
6 34# 24% 16# 6# 10# 15# 24# 21# 23#
6 18# 19% 14# 10# 14# 15# 23# 24# 23#
7 24# 26% 10# 5# 8# 16# 20# 20# 22 %
9 28# 24% 9# 5# 5# 10# 16# 20# 22%
10 36# 20% 26# 16# 12# 21# 25# 22# 22%
10 22# 25% 20# 16# 12# 18# 23# 24# 26#
11 28# 22% 20# 10# 9# 14# 24# 24# 23#
12 43# 28% 24# 17# 10# 16# 19# 23# 23#
13 33# 28% 32# 23# 13# 15# 18# 24# 23#
15 26# 28% 23# 12# 14# 20# 22# 24# 23#
16 35 # 20% 14# 11# 11# 15# 24# 23# 22#
19 31 # 27% 23# 18# 21# 25# 22# 24# 25#
23 20% 26% 14# 16# 18# 26# 20# 23# 21#
28 29% 22% 21# 7# 12# 23# 26# 22# 23#
39 21% 25% 22# 20# 19# 23# 23# 23# 21#
40 25% 22% 18# 8# 13# 20# 23# 21# 22#
41 31% 20% 10# 8# 16# 20# 20# 23# 21#
42 24% 28% 10# 8# 14# 14# 22# 21# 22#
57 22% 18% 10# 10# 16# 23# 24# 25# 23#
58 22% 22% 6# 6# 8# 16# 20# 23# 22#
63 22% 21% 12# 8# 14# 21# 26# 25# 19#
72 22% 26% 12# 8# 6# 13# 16# 18# 22#
74 22% 20% 5# 7# 9# 10# 35# 21# 28#
75 26% 26% 13# 15# 15# 18# 30# 27# 19#
76 22% 22% 17# 14# 15# 18# 22# 23# 21#

1 29% 24% 20# 8# 10# 20# 23# 22# 23#
79 25% 22% 11# 10# 14# 18# 22 % 25# , 24#

; 80 24% 20% 24# 16# 20# 20# 22% 23# 24#
81 22% 26% 8# 5# 9# 14# 22# 24# 18#

Average 20% 28% 16# m % 13# 18# 23# 23# 22#
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IV. Large Mononuclears
Case Before After Salvarsan

Number Salvarsan 1 hr. 2 hrs 4 hrs 8 hrs 24 hrs 48 hrs 72 hrs 96 hrs

5 2% 8% 2% 1% 8% 2% 5;% 1% 8%
6 8% 1% 4% 0% 4% 4% 8% 8% 8%
6 8% 8% 4% 4% 2% 8% 8% 4% 1%
7 8% 8% 2fo 4# 2% 2% 8% 1% 8%
9 Q% 8% 2% 0% 1% 2% 8% 4% 8%

10 1% 8% 8% 2% 1% 8% 8% 8% 8%
10 4%’ 4% 8% 8% 4% 8% 8% 8% 8%
11 10# 8% 4% 2% 8% 8% 4% 8% 4%
12 8% 8% 1% 8% 2% 2'% 4% 8% 8%
13 8% 1% 8% 8% 3;% 4% 4;% 8% 5%
15 4% 4% 8% 2% 4.% •xafO/0 8% 4% 8%
16 8% 8% 8% 8% 4% 8% 8% 8% Q%
19 8% 7% 8% 4% 4% 8% 1% 8% Q%
2.3 4% 8% 1% 8% 1% 2% 4% 8% 4%
28 2% 4% 0 % 2% 4% 4% 4% 8°/0 8%
39 6% 6.% 1% 8% 8% 1% 6;% 4% 4%
40 8% 8% 4% 2% 8% 4% 8% 4% 8%
41 1% 8% 2% 1% 2% 8% 8% Rcrf%j/o 4%
42 :3;% 4% 2% 1% 2% 8% 8% 8% 8%
57 8% 4% 2% 8% 3;% 8% 8% Ro/O/O 8%
58 8% 2% 2% 1 % 2% 8% 4% 8% 4%
63 8% 2% 8% 1% 2% 8% 8% 8% 8%
72 8% 8% 2% 0% \% 2% 1% 7# 1%
74 2;% 8% 0% 0% 8% 4% 8% 2% 8%
75 8% 8% 1% 8% 8% 6;% 2% 2% 4%
76 8% 8% 2% 8% 6% 8% O/o 4% 8%
78 2% 4% 2% 2% 8% 4% 8% 8% 4%
79 8% 8% 2% 2% 8% 4% 8% 4% 8%
80 8% 8% 8% 2% 4% 8% 8% 8% 8%
81 8% 8% 0% 1% 1% 2% 2% 8% 4%

Average 8% 8% 8% 2% 8% 4% 8% 8% 8%
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V. Eosinophiles

Case Before After Salvarsan

Numbe-r Salvarsan 1 hr. 2 hrs 4 hrs 8 hrs 24 hrs 48 hrs 72 hrs 96 hrs

5
6 
6 
7 
9

10
10
11
12
IS
15
16 
19 
23 
28
39
40
41
42
57
58 
63 
72
74
75
76
78
79
80 
81

0 %  
I/O 
2 %  
1 % 
0 %  
5 %  
2 %  
0 %  
2 %  i 4I / O
0 %
0 %
0 %
\ %
1 %
1*
0 %  
2 %

1.% 
1 % 
0 %  
Ö fo  
0 %  
2 %  
1 % 
i:% 
0 %  
0 %  
2 %

1 %
1 %
0 %
1 Ü?± /o  
1 c fJL /c
2 %
2 %
± /o
Ol1/~  / G 
1 % 
0 %  
0 %  
1 %  
0 %  
0 %  
1 %  
1 %  
1 %  
0 %  
0 %  
1% 
0 %  
0,%  
1 %  
0 %  
1 %  
0 %  
0 %  
\ %  
0 %

0 %
0%  
0 %  
0 %  
0 %  
1 %
1 %
0% 
i :% 
0 %  
i %  '  
0 ;% 
2 %  
0 %  
2 %  
0 %  
0 %  
0 %  
0 %  
0 %  
1 %

0 %
0 %  
0 %  
0 %  
0 %  
l :% 
i %
0%

0 %  
0 %  
1%' 
1 %  
0 %  
0%

0 %  
0 %  
0 %  
0 %  
0 %  
0 %  
0%

0 %  
0 %  
0 %  
0 %  
1 %  
0 %  
0 %  
0 %  
± /o  
0 %  
1 $  
0 %  
0 %  
0 %  
0 %

\ %
0 %  
0 %  
0 %  
0 %  
2 %  
2 %  
0 %  
0 %  
0 %  
0 %  
0 %  
1;% 
1;% 
0 %  
2 %  
0 %  
0 %  
0 %  
1.% 
0 %  
1 %  
0.%  
0 %  
2 %  
1 %  
1 %  
1 %  
0 %  
0 %

0 %  
1 %  
1/« 
0 %  
0 %  
0 %  
0 %  
1% 
0 %  
1 %  
0 %  
1 %  
1 %

1 %
0 %  
1 %  
1 %
0 %
i:%  
0 %  
0 %  
1 %  
2 %  
0 %
1 %
1 %

O fo

1 %
1 %  
1 %  
1 %
0 %  
1 %  
1 %  
0  %  
1 %

2 %  
0% 
0 %  
1 %  
2 %  
1  %  
2 %  
1 %  
0;% 
1 %  
0 %  
2 %

0 %  
0 %
?>%

2 %  
1  %

1 %
\ %
2 fo
"¿% 
0 %  
2 %  
1 %  
1  %

0 %  
1 %  
1 %  
1 %  
0 %  
1± /o
2 %
%%
2 %
0 %
2 %
0 %

?>% 
0.%  
1 %  
2 %  
1 %  
1 %

1 %

1 %

1 %
1 %
2 %

± /o

1 %
2 %
1 %
2 %  
2 %  
1  %1 c lJL/O

1 %
1 %
2 %

4^
2 %
2 %
2 %

0 %
2 %
2 %
1 %
2 %

Avera S e 1 % 0 % 0 % 0 % I 1 % 1 % 0 %
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The effect of Salvarsan on the Opsonic Index : Having 

obtained evidence regarding the marked increase in 

leucocytes, and especially the polymorph variety, 

after an injection of Salvarsan, an endeavour was 

made to find out whether the increase in numbers 
was accompanied by any increase in the opsonic 
powers. For this purpose I selected ten cases, 
taking the Index before the administration of the 
drug,to establish a normal, and again four, eight, 
and twenty four hours after. I used a culture of 
staphylococcus aureus for purposes of my investiga
tion, using the same organism in all experiments.

An emulsion was made in .-85$ normal saline and 
standardised by the gravi-metric method to contain 

50 million cocci in each cubic centimetre of solu

tion .
The technique of the opsonic index used was as 

advocated by Wright, The men examined were only 

too willing to allow me to trouble them for blood 
and took a keen interest in the results obtained.

In all my cases a hundred polymorphonuclear 
cells were counted. The tubes were stationary 
during incubation. Rosenow has recently stated 
that more accurate results are obtained when the 
tubes are shaken during incubation, but if ones 
controls and experiments are all conducted on 

similar /



similar lines the error is constant in both and reli
able deductions can be made on comparing them.

The following table gives the results obtained by me ;
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Opsonic Indices
Before After Salvarsan

Case
Salvarsan 4 hours after 8 hours after 24 hours after

Total Average Total Average Total Average Total Average
Humber cocci per cell cocci per cell cocci per cell cocci per cell

45 366 3.66 340 3.4 318 3.18 405 4.05
46 311 3.11 356 2.56 379 3.79 326 3.26
47 389 3.89 392 3.92 343 3.43 361 3.61
48 395 3.95 357 3.57 364 3.64 312 3.12
49 316 3.16 349 3.49 360 3.6 339 3.39
50 356 3. 56 333 3.33 372 3.72 368 3.68
51 332 3. 32 387 3.87 329 3.29 322 3. 22
52 378 3.78 348 3.48 387 3.87 390 3. 9
53 349 3.49 367 3.67 351 3.51 312 3.12
54 301 3.01 376 3.76 358 3. 58 340 3. 4

3493 3.493 3605 3.605 3561 3.561 3475 3.475

Average 3.493 3.60 5 3.561 5.475

Index 1 I.. 03 — 1. 02 ± 1 .

From these results it is evident that Salvarsan

has little effect on the Opsonic Index with reference 

to the staphylococcus aureus. It would be interest
ing to compare the results of using a pure culture of 
the Treponema Pallidum in reference to this question.
At the end of the fourth hour there is a very slight 
increase, but not sufficiently marked to be taken note 
of. A point of importance, however, is, that though 
the phagocytic activity of the cells remains unchanged 
there is, as already pointed,out, at the fourth and 
eighth hours a marked leucocytosis, which means a 
high total phagocytic action.
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In making the observations with, regard to the 
Opsonic Indices I used my own white cells. These 

were obtained by pricking one's fingers and allowing 
blood to flow into a solution of citrate of soda in
order to prevent coagulation. The mixture was then

centrifuged and the supernatent clear serum carefully 
pipetted off, The white corpuscles were then care
fully "creamed off" and diluted with normal saline. 

They were then centrifuged once more, the clear fluid 
being removed for a second time. This was done in
order to wash the white cells free from my own plasma

Ho control observations were made on non-syphli- 
tic persons as the object of the investigation was to 
determine whether,coincident with the increase in 
leucocytes,,there was a corresponding increase of 
opsonins in the plasma of men treated with Salvarsan. 
As already noted no increase could be demonstrated.

i
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Action of Salvarsan on the Red Blood Corpuscles and 
Haemoglobin ; A careful study of the effect of 

Salvarsan on the red blood corpuscles with reference 
to the total number and haemoglobin content has been 
made in ten cases, and as a result one can make cer

tain deductions. It may be asserted that ten cases 
are too few to give reliable data, but those selected 
for study were men showing marked changes in the red 
cells of secondary anaenia, and as in all of them the 
results were of a similar nature my conclusions can 

be claimed to be of some value.
I have shewn that the result of the examination 

of the blood of fifty cases of syphlitics before treat 
ment with Salvarsan, is to give an average red count 
of 4,360,000 cells per c.m. or only 80% of the normal, 
and the haemoglobin content was only 11%. There was 
a reduction therefore of 640,000 red corpuscles per 
c.m. and a loss of 23% of haemoglobin as compared with 

normal individuals.
In the ten cases now under consideration the 

changes in the red elements have been still more 
marked than those recorded above. The red blood cor
puscles were only 3,878,000 per c.m., or only 11.3%, 

of normal, and the haemoglobin was reduced to 03%o .

This shews a reduction of 1,122,000 red cells per c.m. 
and 38%a of haemoglobin. The following table shews 
the changes produced by treatment with Salvarsan :
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Before After Salvarsan
Salvarsan 4 day s 10 days 20 day s 30 days 40 days 50 days

Red Blood. 3878000 4140000 4521800 4721000 4760000 4958000 4805000
Corpuscles (77.5$) (82.8$) (90.4$) (94.4$) (95.2$) (99.1$) (96.1$)

Haemo
globin

63$ 75.2$ 86 . 4$ 91$ 92$ 94$ 93.2$

Colour
Index

.813 . 908 .955 .964 .962. . 948 .98

The comparative study of these figures is of 
considerable interest and importance. It will be 
seen at once that the immediate effect of Salvarsan 

is more marked on the haemoglobin than on the red. 
cells. Thus, four days after the injection of
the drug, the red cells have increased by only 5.3$ 

as against an increase of no less than 12.2$ in 
haemoglobin. Ten days later the red cells have in
creased 12.9$ as -against 22.3$ of haemoglobin.
Twenty days later the red cells have increased 16.9$ 

as against 27.6$ of haemoglobin. After this the 
red cells increase in greater proportion than does 

the haemoglobin, thus between the twentieth and 
thirtieth days after the injection of the drug, the 
red corpuscles increased by .8$ as against 1$ of 
haemoglobin, and between the thirtieth and fourtieth 
days the reds increased 3.9$ as compared with 2$ of 
haemoglobin. This remarkable and rapid improvement 
in the condition of the red cells is worthy of fur
ther study. The anaemia of syphilis is included 

under /
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under the heading of secondary anaemias. That is to 
say the poor condition of the blood is due to the 

presence and action of some toxic substance. This 
substance is now known to be the Treponema Pallidum. 
The rapid regeneration of the red cells can there
fore be justly ascribed to the destructive effect of 
Salvarsan on the Treponemata and the removal of their 
toxins. This fact is supported by comparing the ac
tion of Salvarsan with that of Mercury in Syphilis. 

Thus Gaillard has shewn that under Mercury the red 
cells increased for the first fourteen days and the 
haemoglobin for twenty four days. If Mercury is con
tinued beyond this time, the haemoglobin and later the 

red cells begin to diminish. The usual effect of 
Mercury is to destroy the red cells and haemoglobin. 
Its beneficial effect on these constituents in syphil 
is must therefore be due to its action on the causativ 

organism.
Salvarsan causes improvement on account of its 

parasitotrophic powers. But in addition there is 
the undoubtedly beneficial effect of the arsenic it 
contains on the blood forming centres, particularly 
the bone marrow. In this connection it is interest
ing to note the excellent results obtained by Bramwell 
in treating cases of pernicious anaemia. The red 

cells /
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cells and haemoglobin were both affected in his series 
of cases, but the red corpuscles were the most bene
fited .

One is therefore justified in stating that Sal- 
varsan has a very definite regenerating effect on the 
red cells and haemoglobin in syphilis, due to its 
action in destroying the organism but also augmented 
by its action on the sources in which the red con

stituents arise.
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Effect of Salvar san on Red Blood Corpuscles and. Haemoglobin

I. Red Blood Corpuscles.
Case Before 

Salvarsan
After Salvarsan

No . 4 days 10 days 20 day s 30 days 40 days 50 days

5 4,510,000 4,445,000 4,890,000 4,900,000 5,000,000
6 4,120,000 4, 360,000 4,670,000 4,780,000 4,850,000 4,910,000
9 4,000,000 ¡4,400, 000 4,620,000 4,970,000 5,220,000

10 5, 500, 000 3,850,000 4,220,000 4,335,000 4,480,000 4,500,000
11 4, 200, 000 4,220,000 4,540,000 4,720,000 4,750,000 4,830,000
13 3,100, 000 3,720,000 4,310,000 4,560,000 4,632,000
15 4, 000, 000 4, 175,000 4,480,000 4,790,000 4,965,000
22 4, 000, 000 4, 125,000 4,628,000 4,640,000 5,000,000 5,100,000
25 3, 800, 000 4, 200,000 4,500,000 4,900,000 4,880,000
29 3, 550, 000 3, 900,000 4,360,000 4,682,000 4,760,000 4,780,000

Average 3, 878, COO 4, 140,000 4,521,800 4,721,000 4,760,000 4,958,000 4,805,000

II. Haemoglobin
Case
No.

Before 

Salvarsan

After Salvarsan

4 day s 10 days 20 day s 30 day s 40 lays 50 day s
5 75$ 82% 90% 94$ 96?6
6 65% 14% 88% 92$ 90$ 94?Ì
9 60% 15% 84% 95$ 96?f

10 46$ 64% 18% 84$ 88$ 90$
11 68% 14% 88% 94$ 95$ 94$
13 50% 10% 82% 90$ 92$
15 70% 15% 86% 92$ 94$
22 66% 18% 90°% 92$ 94$ 96$
25 10% 80% 90% 94$ 92?g
29 60% 80% 86% 90$ 92$ 92?g

Average 65% 15 .2% 86 .4% 91$ 92$ 94?g 93^2$
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Effect of Salvarsan on the Coagulation time of blood : 
The investigation of the action of Salvarsan on the 
coagulation time of blood is important owing to the 
fact that if on administration intravenously it in
creases,in any marked degree,the rate of coagulation 

there is a. risk of the rapid formation of small 
thrombi and consequent blocking of small vessels.

Silbermann states that arsenic increases the 
coagulability of the blood leading to widespread rapid 

intravascular coagulation. Heinz supports this as
sertion and states that the coagulation caused is due 
to thrombi formed by agglutination of blood plates.

It is interesting to note in this connection that
di-Don R. Joseph has shewn recently that acid solutions 

of Salvarsan injected intravenously into dogs and 
rabbits, even in the concentration used in man, pro
duce a precipitate in the blood stream. Alkaline 
solutions of Salvarsan, even in strong concentration, 
never produce a precipitate when injected intravenous-

**• -ply. Macdonagh states that if the fluid is too al
kaline thrombosis is aided. It is therefore import
ant to determine whether Salvarsan has any effect in 
increasing the coagulation rate of the blood, and if 

so, what precuations must be taken to prevent this 

happening.
I have carefully studied the effect on the 

coagulation time of the intravenous injection of 
Salvarsan /
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Salvarsan in six cases at definite intervals after 
administration of the drug. The method used was 

that advocated by McGowanf*’ Time was taken with a 
stop-watch by my laboratory assistant. In all cases 

two readings were taken each time, a fresn prick being 
made and the first drop appearing being drawn uyj into 
the capillary tubes.

I first of all made a series of observations on 
normal non-syphlitic persons, taken two readings 
daily from each of them on three successive days.

This gave me a normal or control for this station 
with which to compare the results obtained from ob
servations on the syphlitics. The temperature in my 
laboratory was carefully noted each day to ascertain 
whether slight variations had any effect on the coag
ulation time. The readings were taken between 10 a.m. 
and 12 noon. The laboratory temperature did not vary 
much on these occasions, ranging from 23.3°C. to 27.8° 
C. McGowan neglects the influence of temperature.
Sab razes and Addi s ''endeavour to maintain a temperature 
of 18° C. kale and Laidlaw have recently shewn that 

the temperature is an important consideration and
that though there is very little variation between 

o o35 and 40 C. the temperature coefficient becomes 
very large when it falls below 22° C.

The temperature in the wards, where the observa
tions on the bloods of patients after the injection 
of /



o oof Ralvarsan were made ranged from 21.1 to 25.6 C.
The following table gives the results of my 

controls :
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Coagulation Time of Eloq_d 
(Controls).

bate
Temperature 

of Room. J.J.H.N. J.V.B. S. A-8. W.B.
bai ly 
Average

2C.3.11 024 .4 C. 4 >15" 4 '1C" 3 '29" 3 ' 46 " 3 » 4 2 "3 ' 45" 3 '50" 3'35" 3 ' 31 »
21. 3.11 23. 3° C. 4 >5" 3» 30" 3'41" 4 '15" ? R H t*4'20" 3'52" 4 '2" 3' 56" O «J (

22. 3.11 27.8° C. 3 ' 28" 3'48" 3 >15" 4 '
3'35" 3 >35" 3 ' 25" 3'40" o 1 c o'

Average 25.1° C. 3 ' 54" 3 ' 48" 3 ' 34" 3'51" 3'45"

This table shews that at a temperature of 25.1° 
C. the coagulation time in normal non-syphlitic per
sons is 3’45", obtained from an average of twenty- 
four observations.

Having thus obtained a control time from healthy 
men I made observations on six cases of syphilis 
taking the readings the day before getting an injec
tion of Salvarsan and again at intervals of four, 

eight, twenty four, forty eight and seventy two hours 
after the administration of the drug. The results 
obtained can be readily seen on reference to the 

following table :
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Coagulation Time of Blood.
( Sypiil iti c s

Day before After Salvarsan
Salvarsan 4 hours 8 hours 24 hours 48 hours 72 hours

Case
Ho.

Date T emp.
Coagu
lation 
time.

T emp.
Coagu
lati on 
time

Temp.
Coagu
lation 
t ime

Temp.
Coagu
lati on 
time

Temp.
Coagu
lati on 
time

T emp.
Coagu
lation
time

55 9.4.12 26.7°C 3'41” 
3 '10”

27.2°C . 3 »33" 
3 ’41”

23.3°C . 3 »42 
4-'

26.7°C 3 ' 29" 
3 «36"

25.6°C 3» 39" 
3*56"

28°C. 3 »40" 
3*28"

56 20.5.12 28° C. 4 ’10” 
3’50"

27.6° C 3 »46" 
3 ' 5 7 "

26.^C . 4 *12" 
4 ’7"

27 °C. 3 ' 51 " 
3 ’41"

24,4°C. 3*31"
3*46"

25.29: 3*55" 
3’48"

59 30.5.12 23c 2?C. 4 ’20” 
4 *11"

25° C. 4 »1«
4 ’10"

22.2°C. 3 ' 46" 
3 »54"

25. 8°b. 4*6"
3 »53"

26.8°C. 4 *10" 
4 >1"

23.29: 3*59" 
4 ’ 14"

60 21.6.12 2Z.4°C, 3 ’29" 
3 »47"

2 3.6°C . 3.'39" 
3 » 43"

20 JPc. 3 ’56" 
3 ’51"

23.4°C. 3 »29" 
3 ' 4 7 "

24 .6̂ 3» 37" 
3 »33"

24.4°C 3 ’51" 
3*47"

61 1.7.12 20.°C . 3 ’48" 
3 ' 41"

20.8° C 3 »29" 
3 »53"

18.49: 4*3"
3 »40"

2 2 & C 3*46"
3*35"

20.1°C 3’44" 
3*53"

19.8°C 3' 56" 
3*43"

62 15.7.12 18.6°C 4 ’18” 
4 ’3"

18° C 4 »14" 
4 ' 1 "

17.1°C 3 ’ 58" 
3 »56"

2-0. °C . 4*5"
3*49"

18.6°C 3 ’50" 
4*12"

22 -2°C 3*57"
3*40"

Average 23.2°C 3 »57" 23 .8°C 3 »50" 21,3°C 3 ' 5 5 " 24.3^0 3*45" 23.3°C 3*49" 23.6°C 3*49"
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It will lie at once seen that there is no marked 
change in the coagulation time after an injection of 
Salvarsan. The average of twelve olservations be
fore treatment gives 3'57" as the coagulation time of 
Syphlitics, which is slightly slower than my normal 
(5'45"). The variation after Salvarsan is very small 
the time increasing by only a fes seconds. The in
crease is most marked twenty four hours after treat- 
rnent where there is a difference of twelve seconds 
between the rate before and after the drug. As the

temperatures of the rooms were not the same, being 
o1.1 C. higher after the drug was given, the increased 

rapidity of coagulation may be ascribed to this fac
tor which is in accordance with Pale and Laidlaw's 

findings.
As a result of these observations I conclude that 

Salvarsan has no effect on the coagulation time of 
the blood. Joseph's observation that acid solutions 
of Salvarsan causes precipitates to form in the blood 
is of interest in that it tallies with the observa
tions of Silbei’mann regarding arsenic. My own work 
points to the close pharmacological resemblance in 
action between Salvarsan and arsenic, which is again 
borne out in this connection and emphasises the power
ful effects of the arsenic radicle in Salvarsan.
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Action of galvarsan on tne Nervous System :
In all my cases very special attention has “been 

paid to a study of the effect of Ealvarsan on the 
Central Nervous System, Peripheral Nerves, and Organs 
of Special Sense .

Firstly, with regard to the Central Nervous 
System. In forming an opinion as to the effect of 
Salvarsan 1 have relied on

(1) Subjective symptoms complained of by the patient
(2) Physical signs observed by myself.

(1) Subjective symptoms : The one constant symptom 
present is headache. This may be very mild in nature 
or of a considerable degree of severity. It is al
most always frontal in situation, and is described as 
being of a beating character with a feeling of tight

ness across the head. It may come on within ten or 
fifteen minutes after the injection of the drug, or 
its onset may be delayed for an hour or more. It is 
usually of short duration and is quite gone the morn

ing after the injection of the drug. In a few cases 
it has persisted for a day or two longer.

The question at once arises as to the cause of
i3the headache. schrieber and ¥echselman state that 

the headache is due to the liberation of large quanti
ties of endo-toxins and their subsequent absorption. 
Ehrlich agrees with these authors. But from a care
ful study of my cases I am of the opinion that 

Salvarsan /
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Salvarsan may give rise to a severe headache on ac

count of a definite action on the cells of the cortex. 
In favour of this view is the fact that in the two 

cases of non-syphlitics (Nos.85 and 86) to whom I ad
ministered the drug, severe headache was a well 
marked feature. Litterer'of Nashville, Tenn.,U .S.A., 
got similar results when administering the drug to 
cases other than those of Syphilis.

But I am quite prepared to admit that the head
ache may he accentuated hy the liberation of endo
toxins from the large numbers of destroyed Treponemata. 
This view is supported by the fact that in the very 
great majority of the cases the headache after a 

first injection, when the patient has we11 marked ob

vious signs of disease, has been more severe than 
after a second injection, when only a positive Wasser- 
mann has justified a repitition of the cure. The 
headache seems to have a definite relationship in its 
intensity with the severity of the infective condition 
at the time of the injection. This, however, is not 
invariably the case, as 1 have found, on occasion, 
that the reaction after the second injection has been 
much severe than after the first. This is well 
borne out on reference to Case 5 in the Appendix. 
Private H. had a first injection of .5 grammes Sal
varsan on June 9th 1911. The maximum pulse rate 

reached /



reached was 96 per minute, temperature 101.6° F. 
Headache severe from the second to the eighth hour 

after treatment, and was quite gone the next morning. 
On July 28th, he was given a second injection of .5 
grammes Salvarsan. There were no clinical signs of 

disease to justify this, hut only a positive Wasser- 
mann reaction. Yet his pulse reached 108 per minute, 
respiration 30, temperature 103.8, and he suffered 
from a severe headache all the following day.

The case of Pte.W. (Ho.28) is another example of 
this. He received an injection of .5 grammes Salvar- 
san on November 25th 1911, and though showing active 
signs of disease,with a strongly positive Wassermann, 
he had a mild reaction with only a slight headache 
for a few hours. On January 3rd 1912, he received 
a second injection of .5 grammes, because of a per
sistent positive Wassermann reaction. He had no 
signs of disease. Yet his reaction was very severe. 
The temperature ran up to 103° F. and he suffered 
from a very bad headache for twenty four hours.

Further cases illustrating this point could 
easily be quoted, but I nave merely instanced these 
two to prove that one cannot rely on getting a mild 
reaction in any case. What the factor is that gives 
rise to such severe reactions in the absence of 
clinical signs of the disease is hard to say. In 

both /

82
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both the cases referred to the Wassermann reaction 
was less intense than when they received their first 
dose.

The case of Lupus Vulgaris (Pte.B. No.85) react
ed fairly severely after both his injections of Sal- 
varsan, suffering from severe headache on each occa
sion. lie had no syphlitic endo-toxins to liberate 
so that they could not be the cause of the discomfort. 
The case of Malaria (sapper D. No.86) also suffered 
from a bad head after treatment. These two cases 
seem to me to justify my first assertion that Salvar- 
san may give rise to headache on account of a definite 
pharmacological action on the cells of the cortex.

A well marked effect of the drug is its action 
on the mental state of patients. This was early 
impressed on my mind by the effect produced on my 

first cases. Nos. 1, 3 and 6 were men who had had 
various treatments, but with very little benefit.
They had lost heart and were almost in a state of 
melancholy. Within twenty four hours after the in
jection of the drug they brightened up and never 
looked back again. The same effect was noted in 
Case 72. This man was a Sapper, a native of India, 
and came to hospital with a hard sore on his prepuce 
giving rise to marked phimosis. I have not seen a 

native /
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native look more doleful. The mental change follow
ing an injection of Salvarsan was nothing short of 
marvellous as he brightened up and appeared a differ
ent man.

Hoppe and Schreiber^have noted the same thing, 
and they ascribe it to the stimulating effect of 

Salvarsan on the lecithin-metabolism. I am unable 
to express any opinion as to the cause of the change, 
but one would like to have a case of ordinary melan- 
cholia,with no superadded syphilis,and to inject such

a case with .5 grammes Salvarsan and note the result.
In syphlitics there is the possibility that the men
tal change may be induced by "faith" in a new remedy.

In the case of the Sapper this would not apply however
as he had never heard of the drug.

In only one of my cases were any sensations re
ferred to Peripheral Nerves. This was Pte.M. (No.75' 
who complained of severe neuralgic pain in the teeth 
of the lower jaw after .5 grammes of Salvarsan. His 
teeth were remarkably good and he had never previous
ly suffered from neuralgia. The pain began one hour 

after the injection and persisted for six hours, and 
then ceased. The cause of this I cannot explain.
He had no tender points along any of his cranial or 
peripheral nerves and no visible changes could be 

found /



found in his lower jaw.
A large nurriber of men suffered from aching pains 

in the loins and legs, hut in none of them could one 
say that these pains were nervous in origin.
(2) Nervous system effects judged by Physical Signs : 

In all cases treated careful note has been taken 

with regard to the following points :
(a) Sensory functions.
(b) Motor functions.

(c) Reflexes.
(d) Effect on cranial nerves, with special refer

ence to those of the eyes and ears.
(a) Sensory functions : Ho abnormal sensations were 

complained of except in case No.75 as noted above.
The senses of touch, pain .tested with a needle, heat 
and cold, and muscular sense, were not in any affect

ed by Salvarsan.
(b) Motor functions : These were not in any way af
fected. Muscles remained well nourished. No tre
mors were detected. Co-ordination was not interfer
ed with. No electrical reactions were done as no 
apparatus was at hand.
(c) Reflexes : The superficial reflexes tested were
the conjunctival and plantar. In no case was any 
change noted in these. Of the deep reflexes only 
the pattellar was tested and no change was ever found 

after /
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after giving the drug.
Deglutition, defaecation, and micturition were 

unaffected in all my cases.
(d) Effect on cranial nerves : Special attention was 
paid to an investigation of the effects of Salvarsan 
on the cranial nerves, especially those of the eye 
and ear, owing to the alleged dangers of the drug in 

causing various degenerations of these nerves.
The only nerve commonly affected was the fifth.

In a large proportion of my cases a herpes developed 
two to four days after the injection of the drug.
With persistent regularity it involved the iegion 
round the mouth and. in tW3 cases even appeared on the 
palate. The eruption was very much like any other 
common herpes. It was not painful. It began as 
small red raised points which soon developed into 
vesicles. These vesicles lasted abrout a day and then 
dried forming scabs which fell off a couple of days 
later without leaving any scars. The main features
of the herpes are its painlessness, rapid course, and 
absence of scarring. In these three things it dif- 
ferred markedly from Herpes Zoster or Herpes Frontalis. 
No treatment was called for.

Others have recorded similar observations regard-
26ing the development of a herpes. Fisichella reports 

two /
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two cases in which a Herpes Zoster of the fifth and 
sixth intercostal space occurred, and he comments on 

the mildness of the attack. He does not state 
whether the herpes was symmetrical. In all my cases 
a marked feature has been the fact that both sides of 
the mouth have been equally affected.

The cause of the herpes is difficult to ascertain 
but I am inclined to think it is due to the effect of 
the arsenic radicle of Salvarsan. It is well known 
that inorganic arsenic, as again pointed out by sir 

Jonathan Hutchinson in the British Medical Journal of 
April 29th 1911, will give rise to a herpes.

It has been suggested that the herpes is due to 
excessive alkalinity of the Salvarsan when being in
jected, but I do not agree with this view, as all my 

solutions for injection were carefully prepared by 
myself and, on many occasions, I made use of litmus 
solution to determine when the first degree of alkalin
ity was attained,instead of relying merely on the dis
appearance of the precipitated base to tell that the 
solution was alkaline. I am therefore certain that 
no men received an excessively alkaline solution of 
salvarsan, and when a herpes appeared it must have 
been due to some other cause.
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On several occasions I inoculated media with 
fluid from the vesicles, but never succeeded in ob

taining any growth of organisms. The media used 
wapegelatine slopes and stab, agar agar slopes and 
stab, broth, and MacConkeys bile salt glucose a'gar.
I also inoculated blood agar slope media with nega
tive results.

Treponemata were not searched for as one would 
not expect to find them in lesions appearing two or 
three days after an injection of the drug.

I therefore conclude that the herpes is non- 
organi srnal and is due to some action of the arsenic 
present.

With regard to the optic nerve. All my cases 
had their eyes carefully examined before the adminis
tration of Salvarsan. The examination consisted in 
testing the acuity of vision by Snellins types, colour 
by wools, and the field of vision by the hand. In 
addition an ophthalmoscopic examination of the fundus 
oculi was made. Similar tests were carried out after 
the treatment had been given at varying intervals.
In not a single instance did any untoward result 
follow the injection of the drug. All my cases 
being soldiers any interference with vision would 

soon /
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soon be noted as their shooting would become les3 
accurate.

Finger of Vienna, stated at the Fifth German 
Congress of Neurologists held in Frankfort in October 

1911, that no less than 9 per cent of the cases 
treated by him developed nerve complications amongst 
which optic neuritis formed a considerable propor
tion. Gaucher^has reported a case of optic neuritis 
following an injection of Salvarsan. It is now 
generally accepted that cases shewing any affection 
of the optic nerve after Salvarsan should be given 

a second injection of the drug as the neuritis i3 
said to be due to the action of the liberated toxins 

from destroyed Treponemata. Wechselmanp)Grass, 
Schanz'5/' and Hirself1,7' have shewn how useful the drug 

is in neuroretinitis. Ehrlich has given warning 
against using the drug where gross eye lesions are 
present. Browning and Mackenzie' have shewn that 
Finger's main case had undergone various other ar

senical cures before being given Salvarsan, and they 
ascribe the resulting blindness to this fact.

What concerns me in my thesis is not so much 
what others have found, but to record what my ex
perience has been. As above noted,not one of my 
cases have suffered from any ill effects. One man 

Pte.M., (Case 10) received five intravenous injections 
of /
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of Salvarsan in six months, giving a total of 2.3 
grammes of the drug with no bad effects. Another 

case, Pte.S. (No.3), was suffering from severe 
syphlitic iritis which cleared up after one injection 

in a marvellous manner to recur slightly and finally 
be cured with a second injection.

I am, therefore, of the opinion that there is 
little danger to be feared from Salvarsan giving rise 
to optic neuritis.

The auditory nerve was tested with my watch 
which I could hear at 30 inches distant from both ears. 
None of my cases had any involvment in the auditory 

apparatus.
Of interest in this connection is the work of 

Don R. Joseph* on the action of Salvarsan upon the 
irritability of nerve and muscle. As a result of 
his investigations he concludes "that Salvarsan is a 
"comparatively inactive drug when applied to the 
"muscle and nerve of the frog. In perfusion experi

ments no detrimental action is to be seen either 
"upon the direct or the indirect irritability. In 
"bathing experiments, in which the concentration of 
"the Salvarsan in the various solutions was much 
"higher than that in which it reaches the peripheral 
"tissues in the human subject through the circulation, 
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"tlie loss of irritability occurred only after 
’’period of exposure to the drug".

The cases I have had have been good test 
in regard to this question, as they are not 1 
sight of, and I have no fear of any untoward 
following the use of the drug.

a long
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Action of Salvarsan on the Urinary System :

I do not intend to devote much, time to a critical 
survey of the action of Salvarsan on the kidneys and 
bladder, as my own series of cases have furnished me 
with very little evidence of any kind in relation to 
this subject.

In all my cases the urine has been carefully 
tested for the presence of albumin before and after 
the injection and specific gravity noted. In none 
of them has albumin ever been found after the intra

venous injection of the drug. One case, Pte.S. 
(lTo.63) had well marked albuminuria before the injec
tion was given him, and I at first felt somewhat 
chary of risking the treatment. But as the albumin 
was small in amount I decided to proceed with the in
jection. The results fully justified this action as 
no albumin could be found the following day, and none 
was ever, found again. Truepel and Lini 'report simi
lar cases, and Browning and Mackenzie also confirm 
this observation.

Other observers have, however, reported contrary 
results. Thus Weiler7'reports two cases, out of a 
series of five hundred,in which acute nephritis fol
lowed the subcutaneous injection of the drug. Again

6 U.Sellei in a series of 350 cases refers to two cases 
of latent nephritis which became active after the 

subcutaneous /
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subcutaneous administration of Salvarsan. It must 
"be noted that in these cases the intravenous method 
was not employed. As a result of the subcutaneous 
method Salvarsan may have been deposited in the 
tissues, as so often occurs, and the effect on the 
kidneys may have been due to the action of decomposi
tion products of the Salvarsan.

Wechselmann7,0’ in a series of 1,200 cases, and 
Schreiber6,5 in a series of 1,000 cases, both using 
the intravenous method of medication, make no refer
ence to the presence of albuminuria as a sequence of 

the injection.
One therefore need not fear the action of the 

drug on the kidneys, as it seems to have very little 
effect in causing albumin to appear in the urine.
Where albumin is present, due to syphlitic disease of 
the kidneys, the drug undoubtedly does good..

A constant effect is produced on the specific 
gravity which is raised, but this is an effect follow

ing any febrile condition and cannot be attributed to 
a specific action of Salvarsan.

A complication, said to follow treatment by 
Salvarsan, is retention of urine. Bohac and 
Sabotka’report three cases of this, and in all three 
the knee jerks were absent. These authors attribute 

the /
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the sy rapt ora s to a toxic influence of the drug on the 
spinal c'̂ ord . Eitner*3’Malinowski44 Herxheimer3,̂ and 

others report similar cases, hut it is impossible to 
find evidence of a common cause of the symptoms.
My personal opinion,as a result of my own observa
tions, is that Salvarsan has very little effect on 
the urinary system.
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Effect oa Metabolism :
In all my cases careful note has "been taken of 

the weight of patients before and after treatment 
with Salvarsan. Reference has already been made to 

the wonderful feeling of well being that quickly 

follows the injection of the drug, and ascribed by 
Hoppe and Schreiber'to a stimulating effect on the 
lecithin-metabolism. Whatever be the explanation a

marked improvement in general condition rapidly 
follows the administration of the drug. I have 
shewn that the anaemia of syphilis rapidly improves, 
the condition of the red cell3 returning to normal in 
a few weeks. Coinciding with this the body weight 
rapidly increases. The following table shews the 
improvement in the ten cases whose red cells and 
haemoglobin havealready been studied, (see page 70).

Effect of Salvarsan on Body Weight 
(Recorded in pounds)

Case
Humber

Before
Salvarsan

After Salvarsan.

4 days 10 days 20 day s 30 day s 40 days 50 days
5 132.5 135 136 136 136 137
6 114 116 118 119 118 122
9 140. 5 142 144 145 145. 5

10 121 122 125 127 129 129 131
11 134 134 136 138 140 141.5
13 124 126 127 129 130 136
15 130.5 132 134 137 138 140 140
22 135 137 138.5 139 141.5 145
25 170 174 176 176 175 178 180
29 140 143 144 144 147 147

Average 134.15 136.1 137.8 138.4 140.5 142.2 145. 6



It will be noted, that the increase in weight, 
the average of ten cases, is no less than 11.5 lbs. 

in fifty days. These ten cases have not been speci
ally selected by me to illustrate my point, much 

better ones being available. They were just picked 
out because the blood changes had been studied in 
connection with the7n, that is to say they are random 

selections. The case of Pte.C. (No.30), is a much 
more striking example of the rate of increase in 

weight. On November 25th 1911, he weighed 142 lbs.
On February 2nd 1912, only sixty nine days later, he 
weighed ISO lbs, giving an increase of 18 lbs, and 
this was well maintained,for a year later he scaled 

159 lbs.
Again take the case of Driver W., (No.37), On 

December 12th 1911 he only weighed 112 lbs. He was 
given an intravenous injection of .5 grammes Salvarsan 
on December 18th. On January 15th 1912, only thirty 
days after treatment, he weighed 124 lbs, having put 
on twelve pounds in this time.

It is useless multiplying cases in illustration 
of my point. One never met anything to approach 
these beneficial effects when using Mercury in the 
treatment of Syphilis, either in respect of rapidity 
or magnitude of the increase in weight and improvement 
in the general condition of the patient.
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Elimination of Salvarsan :
1 have not carried out any observations with 

reference to the elimination of Salvarsan, hut in 
order to complete this part of my thesis I wish 
briefly to refer to this question. As all my work 

has been carried out by the intravenous injection of 
the drug I only intend to consider elimination after 
the use of Salvarsan by this method.

Beveridge and Walker"found "that in the case of 
"an intravenous injection the urine is not free until 
"the ninth, tenth,or eleventh day. The excretion is 

"irregular, but the highest amount is excreted on the 
"first, second, third and fourth days. It is also 
"excreted by the intestines, so the examination of 
"the urine alone cannot be the final proof of elimina- 
"tion. In the case of intravenous injection, arsenic 
"persists longer in the stools than in the urine". 
These observers also state that the excretion after a 
second dose shews no marked difference in rate from 
the excretion after the first.

J 5 TFischer and Hoppe obtained very similar results. 
Loeb^’found arsenic present in traces up to the eighth 
week after injection. Whether the drug is potent 
over this long period is very doubtful.

After the injection of Salvarsan the urine soon 

contains /
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contains arsenic. Stopford-Taylor and MacKenna
found it in the urine first voided after the injec
tion. Browning and Mackenzie^'state that it can he 

found in the urine two hours after administration 
either by intravenous or subcutaneous injection.

Stopf ord-Taylor and MacKenna also rejjort that 
they have found arsenic present in the vomited matter 
This points to its being excreted into the stomach.

1 have been unable to find any reference to its 

presence in other secretions such as the milk and 

saliva.
The drug is therefore mainly excreted by the 

kidneys but it is also present in vomited matter and 
foeces. The excretion begins soon after the adminis 
tration and the drug is completely got rid of in 
eleven or twelve days as a rule, though it may be 
present for eight weeks.



THERAPEUTIC USES of SALVARSA1T

I. Syphilis.

II. Lupus Vulgaris. 
III. Malaria.
IV. Piroplasmo Canis.



In dealing with the therapeutic uses of Salvarsan 
I propose to limit myself to those conditions in 
which I have personally used the drug. This reduces 
the discussion of the problem to four diseases.

The foremost of these is the therapeutic effects of 
Salvarsan in Syphilis. Next I propose to discuss 
its value in three non-specific conditions - Lupus 

Vulgaris, Malaria and Piroplasmo Canis. The last 
topic concerns more the Veterinary surgeon, but as I 
have had four dogs under my charge suffering from 
Piroplasmosis, and have therefore had an opportunity 
of observing the effects of the drug on this condition, 
I intend to refer to the subject fairly fully.

One is well aware of the fact that Salvarsan has 
been used with more or less success in numerous other 
conditions, such as, Framboesia, Leprosy, Pernicious 
Anaemia, Scarlet Fever, etc. But following the same 
lines as in the first part of my thesis I wish to 
limit myself to those conditions in which I have had 
personal experience of the use of the drug. Any 

deductions one may make have the virtue of personal 
experience behind them and are of much more value 
than the mere epitomising of other people's results.
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I. Therapeutic uses of Salvarsan in Syphilis :
At the .annual meeting of the British Medical 

Association held in Birmingham in 1911, a discussion 

was inaugurated by Mr E.J. Lane on "Recent develop
ments in the recognition and treatment of syphilis".

In the course of his remarks he stated "I do not 
"think that the general use of the intravenous in
fection of Salvarsan is to be commended, and I remain 

"of the opinion that there are many objections to its 
"being employed as a routine treatment".

Gaucher considers that "Salvarsan is a dangerous 
"drug which should only be used with extreme prudence, 
"and should be reserved for cases in which Mercury 
"fails or is not tolerated, but such cases are ex- 

"tremely rare".
The alleged dangers following the use of Salvar

san have been so constantly and persistently preached 
that it is not to be wondered at that the general use 
of the drug has been somewhat tardily taken up.

But the extraordinary success that has followed 
its use in the hands of trained observers has largely 
broken down prejudice and one's own personal opinion 
is, that provided no contra indications are present 
from heart or kidney disease not of specific origin, 
every case of Syphilis should be treated by Salvarsan. 

One /
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One asserts this notwithstanding the above quoted 
warnings from two men of standing and with no inten
tion of being dogmatic, but because personal experi
ence of the use of the drug has forced one to the 
conclusion that the curative effects of Salvarsan in 

Syphilis are much more rapid, and no less permanent, 
than what is ever accomplished by Mercury alone. 
Having made so decided a statement it is necessary to 
adduce facts that will justify it on careful examina
tion. I therefore propose to devote some little 
time to a critical analysis of my own series of cases 
with reference to the immediate effects of Salvarsan 
on the clinical signs of the disease and with refer
ence to the permanence of cure,as controlled by the 

Wassermann reaction.

Primary Syphilis.
In this class I have placed only those cases in 

which a typical hard chancre was the sole manifesta
tion of the disease, and in the serum of which the 
Treponema Pallidum had been found. A few of the 
cases had a positive Wassermann reaction, shewing 
that though the lesion present was a localised one, 
the infection had become general. But none of them 

had developed any rash or other visible sign of 
disease usually described as indicating the secondary 
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stage of syphilis.

In this class 1 have nine cases (Nos.72,75, 77,
78, 79, 80, 82, 83 and 84). These men received an 
intravenous injection of Salvarsan hut no other treat
ment, either local, in the form of dressings, or 
general, by Mercury. That is to say I put the drug 
I was using to a severe test to see whether it alone 
could cause a disappearance of the primary lesion.
In none of these cases did I fail to get a rapid and 
complete eradication of all signs of disease, and in 
all but three this was accomplished by one injection 

of .5 grammes of Salvarsan. Of the three cases who 
received the second injection in only one (No.77) was 

it given because the primary sore did not heal. The 
other two received injections because in one (No.79) 

a faintly positive Wassermann reaction was got eigh
teen days after the first injection, and in the other 
(No.80) there was a slight recurrence in the form of 
a sore throat.

Not only did Salvarsan cause a disappearance of 
the sores but it accomplished this in incredibly 
short periods of time. In three cases (Nos.75, 82 
and 84) no sign of a chancre could be found six days 
after the injection of the drug. In one case (No.78] 
the sore had completely disappeared on the seventh day. 
In another case (No.83) the lesion had disappeared in. 

nine /
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nine days and in another (No.72) it could not he 
found on the eleventh day. In only one case (No.77) 
was a second dose given on account of the persistence 
of the hard sore, which was still present eighteen 
days after the first injection hut healed six days 
after the second.

Comparing these excellent results with what one 
obtained under the old mercurial method of treating 
similar cases, one cannot recall anything to approach 
the curative effects either in rapidity of occurrence 
or in the completeness of the cure effected. In 
fact one of these nine cases illustrates the point. 
Pte.H. (No.75) had been diagnosed and treated for a 
soft sore with the usual Black Wash dressing and 

lodiform dusting. This had gone on for twelve days 
with no imporvement and I was then asked to see the 
patient. He hkd a small hard sore on the front of 
his prepuce, shotty to the feel, and I managed to 
isolate the Treponema Pallidum from it on September 
9th 1912. Two days later he was given .5 grammes 
Salvarsan intravenously, and six days later he was 
discharged hospital to duty with no active signs of 
disease. He never returned with any further signs of 
disease, and his Wassermann reaction was negative on 
the two occasions when it was done afterwards at inter- 
vals of one and two months after treatment.

But /
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But further evidence of the powerful destructive 
action of Salvarsan on the Treponema Pallidum is got 
from a study of these cases. In six of the cases, 
in which the organism was carefully searched for, no 

trace of the infective germ could "be found three days 
after treatment. In the remaining three cases no 
search for it was made. I am not aware of any ob

servations in regard to this matter having been made 
when energetic mercurial treatment has been carried 
out, and I doubt very much whether such rapid destruc
tion of the organism would follow^ its use as I have 
shewn occurs when treatment with Salvarsan is adopted.

My observations regarding the disappearance of 
the organisms after the intravenous injection of Sal
varsan, are in line with those of other investigators.

ii-Sieskind and Schreiber found the Treponema absent froifi 
primary and secondary lesions two days after treatment. 
Scholtzi£exarnined thirty two cases and found in fifteen 
of these Treponemata could not be found after twenty 
hours. In twelve they disappeared in two to three 
days and in only five cases could they be found after 
thebfourth day. Iversen^'punctured glands in ten 
cases of secondary syphilis and could find no organ
isms after the third to the fifth days.

It is therefore obvious that Salvarsan has a very 
powerful spirillicidal action causing a rapid and com
plete disappearance of the effective agent in Syphilis.

The /
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The next question that arises is whether a com

plete sterilisation of the body is effected or no.
Is a permanent cure obtained by one or two injections 
of the drug ?

I am not able to make definite statements re
garding this question from an examination of these 
nine cases as they were not long enougli observed by 
me. Cases 72, 75 and 77 had no return of symptoms 
and a constantly negative Wassermann reaction for 
four months. Cases 76 and 79 had no recurrence and 
a constantly negative Wassermann reaction for over 
two months. Case 80 had recurrence, in the form of 
a slight sore throat,thirteen days after the first 
injection, but this cleared up at once on receiving 

a second injection.
The fact that the primary sores all healed and 

no secondary manifestations had appeared, in three 
cases up to four months, is a great point in favour 
of the use of Salvarsan, and I do not expect these 
cases to shew any further signs of disease. A
sterilans magna has been probably obtained. *
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Secondary Syphilis.
Out of ray series of cases no less than fifty 

three have been men suffering from Syphilis which 
had. reached the secondary stage.

Of this number no less than twenty-five had had 
previous treatment by mercurial injection for long 
or short periods. In the Army a uniform system of 
treatment is adopted. When a man reports sick with 
Syphilis he is taken into hospital and kept there 
till all active signs of the disease have disappeared. 
He> is at once put on a Syphilis Register and remains 
on it for at least two years, during the whole of this 
period he is under treatment and observation. The 

treatment consists of courses of mercurial injections 
with intervals as follows :

(1
(2
(3
(4

(5
(6

(7
(S

First course of nine injections = 9 weeks. 
Interval of 6 weeks = 6 weeks
Second course of nine injections= 9 weeks. 
Interval of 12 weeks ■ 12 weeks.
Third course of nine injections = 9 weeks. 
Interval of 24 weeks = 24 weeks.
Fourth course of nine injections« 9 weeks. 
Interval of 24 weeks = 24 weeks

Period under observation and treatment 102 weeks.

The treatment consists of weekly injections with 
grey oil and intervals as shewn above. Each injection 

consists /



consists of 10 ininurns of Grey Oil containing 1 grain 
of Metallic Mercury. The injection is given into 
the buttock. If at the end of two years the patient 

shews no further signs of disease he is struck off 

the Syphilis Register. If necessary an extra course 
of Mercury may be given. During the whole of the 
period during which the soldier is under treatment 
and observation he suffers severely financially as 
he is considered "unfit for active service" and loses 
6d. a day "service pay". This is a decided hardship 
in many ways, but this is not the place to discuss 
this point. Suffice to say that since using Salvar- 
san, and controlling one’s cases by the Wassermann 
reaction, it has been possible to greatly lessen the 

period of inefficiency.
Gut of my twenty-five cases who have had previous 

treatment, one had had five complete courses of Mer

cury. Six had had four courses, eight had had three 

courses, eight had had two courses, and two had had 
one course.

A very interesting point in this connection is 
to note the effect of mercurial treatment on the pro

gress of the disease. Take Case No.21 for example. 
This man contracted Syphilis at the end of 1906. He 
had had no less than five courses of Mercury and had 
been /
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been struck off the Syphilis Register for over a year. 
When seen by me in October 1910 his Wassermann reac
tion was strongly positive, but the interesting point 

is that the active signs of disease from which he was 

suffering werte a very typical secondary syphlitic 
throat with ulceration of his fauces. The disease 
had merely been held in check by treatment, and when 
it recurred it began as an early manifestation.

Again,of the six cases who had had four courses 
of Mercury every one shewed early secondary symptoms 
when seen by me.

I instance these cases merely to bring out this 
point that mercurial treatment, thoroughly carried, 

out, in a very large percentage of cases, apparently 
only holds the disease in abeyance. This is further 
emphasised when one notes that all my tertiary cases, 
twelve in number, had had prolonged treatment with 
Mercury, and in addition ten more of my cases, who 

had no active signs of disease, had a positive Wasser
mann reaction of a considerable degree of intensity.

Varieties of cases treated by the intravenous 
injection of Salvarsan and effects of the treatment.; 
It is almost impossible to group men according to the 
lesions present. Roughly they may be classified as 

follows :
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(1) Throat lesions 25 cases
2) Rashes 22
(3) Condylomata 3
(4) Rupia 1
(5) Cutaneous ulcers 1
(6) Rash and Rheumatism 1

Total 53

(1) Throat lesions : Included in this group are all 
cases in which the mouth, palate, tonsils, and. pharynx, 
were in any way diseased. The lesions present varied 
from simple congestion to well marked severe ulcera- 
tion. Where congestion has alone "been present a 

single injection of Salvarsan causes it rapidly to 

subside in twenty four hours. Mucous patches may be 
completely healed in forty eight hours and seldom 
persist after the fifth day. Ulcers of the tongue, 
pharynx ,or tonsils, vary in the rate of healing, but 
six to nine days is seldom exceeded in effecting a 
cure.

A marked feature of the drug is its effect in 
banishing pain. Case 6 well illustrates this point. 
This man had such severe pain accompanying the ulcer
ated condition of his tonsil that he could barely 
swallow even fluids.' In twenty four hours he was 
able to take solid food without discomfort and in 

consequence /



I l l

consequence his general condition rapidly improved. 
Ehrlich and other observers have also noted this ef
fect of Salvarsan in mitigating pain.

(2) Rashes : Of my series of cases twenty two had 
well marked widely spread macular rashes when first 
treated. The effect of Salvarsan was not so rapid 
in causing these lesions to clear up. In some cases 
(example Case 11) the rash did not completely fade 
until a second injection of the drug had been adminis
tered. But in the majority of my cases after a single 

dose of .5 grammes no rash could be found in from ten 
to fourteen days, being longest discernible on the 
sides of the abdomen and the back.

(3) Condylomata : In my series of cases I had three 
men with extensive condylomata round the anus. The 
very rapid cure effected by Salvarsan in these cases 
was almost incredible. In none of them (Nos.29, 31 
and 38) was any local treatment used. In all three 

the lesions had completely disappeared in eight days 
after a single injection of .5 grammes of Salvarsan.
I can recall nothing to equal in rapidity and efficiency 
the action of Salvarsan in these cases.
(4) Rupia : I had only one case who developed rupia.
He was a Bombadier in the Royal Horse Artillery and 

was admitted on June 27th 1912, having contracted 
Syphilis at the end of the previous March. When 

admitted /



112

admitted his condition was bad. Two phagadenic sores 
v;ere present on his glans penis. His lymphatic 
glands were all enlarged and shotty. A papular rash 

was scattered all over his chest, abdomen, back and 
limbs. His forehead, face, back, scrotum, and 
thighs had numerous rupeal ulcers on them. He had 
a severe infection of malignant Syphilis. On July 
2nd 1912, he was given .5 grammes Salvarsan intra
venously. Five days later (on July 7th) the rupeal 
scabs had begun to fall off and his rash had almost 

faded. Twelve days later (July 14th) his rash had 
faded, primary sores had disappeared, and practically 
every rupeal ulcer had healed.

On Julyr 16th, he was given a second dose of 

Salvarsan, and on July 25th, only twenty three days 
after being first treated, he was discharged, hospital 
and returned to duty.

He received no Mercury afterwards, and for five 
months has had no recurrence of symptoms and a persis
tently negative Wassermann reaction.

Senior Officers,who saw this case before treat
ment, assured me that a few years ago such cases were 
quite common in the Army, and invariably they ended in 
being invalided home to Netley in a condition beyond 

description. In three weeks this man was completely 
cured. It is impossible to describe the case as.it 

was. /
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was. It is equally impossible to forget the trans
formation effected by so simple a means. It re
quires only one such case to convert the most 
sceptical person into an ardent supporter of the use 
of Salvarsan in Syphilis.

(5) Cutaneous Ulcers : I only encountered one such 
case amongst my patients (Ho.15). This man had had 

two courses of Mercury when I saw him first. lie 
then had a secondary ulcer on the calf of his left 

leg and one on his right instep. Both these ulcers 
had completely healed ten days after receiving an 

injection of .5 grammes of Salvarsan.
(6) Rheumati sir; : One case (No.41) suffered from sev
ere syphlitic rheumatism on admission. Three days 
after receiving .5 grammes of Salvarsan intravenously 
he was quite well and free from all pain.

As a result of one’s observations in secondary 
Syphlitic conditions one is forced to the conclusion 
that the most rapid and effective treatment is by the 
use of the intravenous injection of Salvarsan.

But not only is the cure rapid, it is also, in 
a very large percentage of cases, permanent. All 
my cases have been carefully controlled by the Wasser 
mann reaction. Out of the fifty three cases of 
secondary Syphilis treated by me, I have had twenty 
under observation for tv/elve months and over.

Fourteen /
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Fourteen of these had received other treatment in 

the form, of Mercurial injections "before "being given 
Salvarsan. None of them had any other treatment 

after the injection of Salvarsan. That is to say I 
deliberately put the drug to a test to determine its 
potency as regards permanency as well as rapidity of 
cure.

The six cases who had had no previous treatment 

all received two intravenous injections of .5 grammes 
each. Seven cases who had had previous treatment 

received only one injection of Salvarsan. The re
maining seven cases who had had previous treatment 
each received tw'o injections of Salvarsan.

Of these twenty cases not a single one relapsed. 
All the men were frequently inspected and "blood tests 
made as nearly as possible every two months. They 
were all able to do their full military duties,whiah 
included hard Battalion and Brigade training. Their 
physical powers were thus put to a severe test and 
with no failures to record.

Of the remaining thirty three secondary cases 

twelve were under observation for from six to tv/elve 
months after treatment. One of these cases (No.40) 
had a relapse in the form of a positive Wassermann 
six months after his first injection of the drug.
The others had no further signs of disease.

The /
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The remaining twenty-one cases of this class 
were under observation for less than six months, 
which is too short a period of time to enable one to 

make any definite statements regarding the permanency 
of cure.

As a result of these observations one concludes
(1) that in every case of secondary Syphilis the 

lesions can be completely eradicated in ten to twenty 
days by a single injection of .5 grammes of Salvarsan.
(2) In every ca.se a positive Wassermann can be con
verted into a negative reaction. (3) The negative 
Wassermann reaction is permanent in the majority of 
cases who are given two injections of Salvarsan at 
intervals of fourteen to twenty one days.

These effects obtained by me are in accord with 

those which other observers have got. McDonagh? 
Zeissl' and Pick'record the conversion of a positive 
into a negative Wassermann reaction in all their 
cases. Gennericli thinks this conversion is acceler
ated by the second injection, and my cases support 

this observation. A single injection of the drug 
lessens the degree of complement deviation in all 
cases, but does not make it necessarily complete.
Where the deviation has been reduced so that it can 

be got with 10^ dilutions of antigen after a single 

injection /
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injection a second one given then will make the reac
tion complete. Cases 5, 25, 26, 28, 29, 30, 36, and 

46 in my series well illustrate this point.

Tertiary Syphilis.
Included in this group are twelve cases. Of 

these eight were typical cases of punched out ter
tiary ulcers with wash leather oases. There were 

two cases of necrosis of the hones of the nose and 
one each of a gumma and perforation of the palate.

The effect of Salvarsan on tertiary ulcers was 
not so rapid as in the ulcers of secondary Syphilis, 
hut still the curative powers of the drug were well 
marked. The first process of healing was the separ
ation of the wash leather sloughs giving healthy

hases to the ulcers, The most refractory of these
cases vías Gunner G. (No. 14) who had severe tertiary 
ulcers on hoth legs. These did not completely heal 
until he had heen given three injections of Salvarsan.
Thirty eight days elapsed between his getting his
first dose of .5 grammes and the complete healing of 
the last ulcer. The remaining cases of ulcers 
healed in fourteen to twenty one days.

The two cases with necrosis of hones were very 

refractory. Pte.S. (No.3) had an offensive mucu- 
purulent discharge from his nose, the septum of which 

had /
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had necrosed and bridge fallen in. Small pieces of 
necrosed bone were coming away. He received .5 

grammes Salvarsan on June 8th 1911 and another on 
June 23rd. The discharge ceased completely on July 
17th, thirty nine days after treatment was begun, and 

it did not trouble him again. His Wassermann was
negative on August 15th, and remained negative whilst

'
he was under observation for a. further period of two 
months. He had had no less than five courses of 
Mercurial injections and two .6 grammes intramuscular 
injections of Salvarsan before getting the drug intra
venously. Yet though he had resisted this treatment 
he was rapidly cured by the intravenous administration 
of the drug.

Pte.M. (Ho.10) was of great interest and resemble 
one described by Browning and Mackenzie on page 210 of 
their recent book. He contracted the disease in 
China in 1909. He had had four complete courses of 
Mercury. When seen by me he was much emaciated and 
was suffering from necrosis of the nasal bones with a 

very offensive discharge from the nose. Co offensive 
was the discharge that he could not mix with his com

panions in his Regiment. He received .5 grammes 
Salvarsan intravenously on July 7th 1911. This re
duced the amount of the discharge and rendered it 
less offensive, but did not completely stop it. On 

August /



August 4th he was given another injection of ..5 grammes 
Salvarsan hut the discharge continued. On September 

5th he was given a third injection of .3 grammes.
This made the discharge very scanty, but as his Wasseij- 
mann remained positive he was given a fourth injection 

of .5 grammes Salvarsan on November 14th. His gener
al condition was excellent by this time, but his 
Wassermann continued to remain positive and a slight 
discharge was still present from his nose. On 
December 20th 1911 he was given a fifth injection of 
.5 grammes Salvarsan. On January 20th 1912 a large 
piece of necrosed bone was removed from his nose under 
chloroform. Ten days later the nasal discharge had 
completely ceased and a fortnight later his Wassermann 
reaction was found to be negative. lie had no after 
treatment of Mercury and there was no recurrence of 
the disease,either clinically or by the Wassermann 
reaction,though observed for eleven months longer.
This man received five injections of Salvarsan and a 
total of 2.3 grammes of the drug in five months. He 
suffered no untoward results.

One realises now a mistake being made in not 
searching for and removing the dead bone by operation 
sooner in this case. Had this been done the disease 
would probably have been cured much sooner. The 
Salvarsan will stop further advances of the disease 
and /
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and cure lesions present, but dead bone will not be 
absorbed by it and should therefore be sought for and 

removed.

The gumma of the foot (Case No.2) responded 
splendidly to treatment with Salvarsan. Eighteen 

days after an injection of .5 grammes of the drug it 
had completely healed and the patient was sent back 
to duty. He had no further trouble with his gumma.

The perforated palate (No.l) healed completely 
.thirteen days after his second injection of Salvarsan 
and had no recurrence of the condition.

With regard to the permanency of cure in these 
cases one has every reason to be satisfied. Three 
of them 'Nos.10,13 and 42) were under observation 
for twelve months and longer and in none of them did 
the disease recur and in all the Wassermann reaction 
remained negative. Six of the cases were under ob
servation for six months or longer and again with no 
recurrence. The remaining cases were not long 

enough under me to enable one to express an opinion 
as to the permanency of the cure obtained.

In tertiary Syphilis, as exemplified in these 
cases, Salva.rsan was no less effective in accomplish
ing the disappearance of the lesions then in the prim
ary and secondary stages of the disease. That its 
action is far more powerful and efficient than is 

that /
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that Mercury is shewn by the fact that all my cases 
had been under treatment with injections of Grey Oil 
for almost two years and yet without a cure being 
wrought. Two or three intravenous injections of 
Salvarsan however, caused in all, except Case 10, a 
complete disappearance of symptoms and the establish

ment of a permanently negative Wassermann reaction in 

less than two months.
Such excellent results fully justify the wide

spread claims of expert observers to place Salvarsan 
in the forefront of one's therapeutic agents in the 
treatment of specific disease. Where the patient 
cannot be kept constantly under observation,or where 
one has not sufficient faith in the potency of Salvar
san alone, then this treatment may be sup demented by 

the use of Mercury. But in all cases Salvarsan 
should first be used.

Q.uiescent Cases.

The last of my series of cases were ten men who 
had no active signs of disease, but whose blood gave 
a positive Wassermann reaction. In all of them a 
single injection of Salvarsan was sufficient to con
vert the reaction into a negative one. This change

v

took place with great rapidity in some cases. Thus 

in /
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in Cs.se 62 it was found to have become negative nine 
days after the injection of .5 grammes of Salvarsan 
anid remained permanently negative for the succeeding 
five months during which he was under observation.

In case 54, the Wassermann was converted from a posi

tive to a negative in sixteen days. In Cases 65 and 

66 the transformation was complete in nineteen days.
In three other cases, Nos.72,64 and 39 it had become 
negative in less than four weeks after treatment. It 

is probable that in most of these cases the reaction 
had changed much earlier had it been looked for sooner.

In only one, Case 51, was the reaction slow in 
changing its character as it was still faintly posi
tive fifty-two days after the injection but had be
come negative when next tested for.

Of these ten men,whose positive reaction was the 
sole indication for treatment, the Wassermann remained 
permanently negative for four months and longer in 
eight. The remaining two were not observed 
sufficiently long to enable any opinion as to trie per
manent character of the change being formed.

To sum up regarding the efficiency of Salvarsan 
in the treatment of Syphilis, one is justified in 
stating, as a result of the study of one’s cases, 

that in all stages of the disease the active manifes
tations rapidly disappear as a result of the use of 

the /
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the drug.

The earlier treatment is "begun the more effi
cacious it appears to "be. Thus, primary sores 
heal with great rapidity after a single injection of 

the drug. Secondary lesions are more quickly got 
rid of than tertiary, but all manifestations of the 
disease are eventually completely eradicated.

Of still more importance, as indicating the cura
tive powers of the drug, is the transformation of a 
positive Wassermann reaction into a negative one.
Two or more injections of Salvarsan may be required 
to accomplish this, but in all cases it can be even

tually brought about. Not only so but the changed 
reaction is generally of a permanent character.

As already pointed out practically none of my 
cases received any other treatment after the injec
tion of Salvarsan. All went back to duty and carried 
out severe military training, with hard work, without 
shewing any signs of a recurrence of the disease for 
which they had been treated. This fact, coupled 
with the permanently negative Wassermann reaction, 
substantiates my expressed opinion "that every case 
"of Syphilis should be treated with Salvarsan".

/ *sBrowning and Mackenzie state that "the criteria 
"by which the results of treatment can be judged are 
"(1) the continued absence of symptoms and (2) the 

"permanent /
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"permanent negative reaction of the blood". Judged 
by these two factors my cases afford strong evidence 
in favour of placing Salvarsan in the position of 

being probably the most rapid and effective anti- 

syphlitic remedy at present known. ITeo-Salvarsan, 
which closely resembles it, is said however to be 

even more efficient, but as 1 was unable to obtain 

a supply of this drug I cannot express any opinion on 
the comparative value of these tv/o arsenical prepara

tions.
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Reference has "been made, earlier in my thesis, 

to a case of Lupus Vulgaris in which rapid and com
plete cure followed the intravenous injection of Sal
varsan .

The question of accurate diagnosis in this case 
is the one factor regarding which objections may be 
raised. But from a. very careful observation and in
quiry one could not discover any other cause to ac
count for the lesion present and its appearance was 

typically that of Lupus Vulgaris. In favour of this
diagnosis are the following facts. The disease be
gan as a brownish pink nodule on the nose near the 
tip. It was painless and caused no discomfort. The 
patient disregarded it at first but as the nodule 

broke down and the margins began to enlarge, he re

ported sick. Extension was slow and as one part ap
parently healed another part was found to be spreading. 
Various applications were tried to arrest the disease 
but without success. He was then sent to Secundera
bad to undergo a course of X-Ray treatment. This did 
more good than any other remedy and after five months' 
treatment he returned to Bangalore with his nose 
practically healed exceot for two small areas on each 
side of the bridge half way up. A few weeks after 
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his return these two areas again broke down and the 
disease began to spread upwards on each side of the 

nose. Two ulcers, the size of a shilling,, were 

thus formed, and the' deeper tissues were now invaded 
with the process.

In order to exclude Syphilis, a Wassermann reac
tion was performed on several occasions but always 
with a negative result. This proof against the dis
ease being Syphlitic was further supported by the 
fact that no other signs of specific disease could 
be found anywhere, either in the form of a scar from 
a healed primary sore, from enlarged glands, from 
pigmented patches of healed ulcers, or from any bone 
lesions. In addition the patient gave a strongly 
positive Von-Pirquet reaction. The only weak point 
about confirming the diagnosis was that no scrapings 
were examined for giant cells or tubercle bacilli.

As the lupus ulcers were steadily spreading up

wards towards the eyes, and there appeared to be 
grave danger of their being involved, 1 suggested to 
him that an intravenous injection of Salvarsan be 
tried. The patient readily consented to this propo
sition. On October 12th 1912 he was given .5 grammes 
Salvarsan intravenously. He had a moderately severe 
reaction after the injection but was quite well the 
next day. A rapid improvement in his condition 
followed the treatment. His eyes became less 
congested /
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congested and the ulcers on the nose "began to heal 
rapidly. A Wassermann reaction was done six days 
after the administration of the drug to see whether, 

as a result of the injection, a positive result might 

not have been set up. In Syphilis a provocative in
jection of Salvarsan is said to often give rise to a 
positive ,/assermann. No positive result was got in 
this case. He developed a well marked leucocytosis 
after the injection.

On October 25th, a second injection of .5 grammes 
Salvarsan was given and on October 313t he was dis
charged hospital.

Seen frequently afterwards the nose continued to 
do well. The skin was red and slightly puckered 
from the contraction of the tissues after healing, 
but was otherv/ise healthy and no further signs of dis
ease could be found.

This case is extremely interesting as I have not 
seen or heard of Salvarsan having been used in the 
treatment of Lupus Vulgaris. One swallow does not 
make a summer, and my one case does not mean that 
Salvarsan is a specific in Lupus. But it is un
doubtedly very curious that such great benefit should 
follow the use of the drug. The modus operandi of 
the drug 1 cannot explain,unless the well marked 
leucocytosis set up in any way aided the tissues to 
overcome the invasion of the tubercle bacillus.
Success is said to have been obtained in the treatment 
of /



of Leprosy with Salvarsan. The organisms at work in 
both these conditions resejoble each other closely in 
their characters and in the type of lesions they pro
duce. Possibly in both conditions therefore any 
benefit which follows the use of Salvarsan is due to 

the stimulating power of the drug on the leucocyte 
producing centres causing such an increase of white 
cells that phagocytosis destroys the invading organ

isms. Beyond this one can offer no explanation to 
account for the benefit that follows the use of the 

drug.
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It is a well known fact that many cases of 

Malaria that do not yield completely to treatment with 

quinine in large doses by the mouth often respond to 

a substitution of arsenic for the quinine. One has 
seen a goodly number of such cases.

It is not to be wondered at that Salvarsan has 

therefore been used in the treatment of Malaria on 

account of the large percentage of arsenic present in 
this substance.

I have only used the intravenous injection of 
Salvarsan in one case and can only express a very 

uncertain opinion as to its value in this condition. 
Other observers have, however, used it fairly exten
sively and apparently with a considerable amount of 

success.
lversen<cfirst used the drug in the treatment of 

this disease in five cases of Benign Tertian Malaria 
and with excellent results. Encouraged by his success 
in these cases he then used it in sixty others includ
ing twenty seven Simple Tertian, four Quartan, and 
twenty-seven Malignant conditions. He obtained very 

encouraging results in his benign cases, obtaining 70^ 
of cures after the intravenous injection of .5 grammes 
of Salvarsan. Parasites disappeared from the blood 
in /
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in twelve to twenty-four hours. In 50% of his cases 
paroxysms ceased, "but parasites did not disappear.

Schreiber^ reports having used the intravenous 

injection of Salvarsan in Malaria and Relapsing Fever. 
Shrlich recommends the intravenous injection of the 

drug one day followed by an intramuscular injection 
the next. In eleven cases of Simple Malaria the 
parasites disappeared promptly. In eleven cases of 

Malignant Malaria the parasites disappeared in five 
cases, but in the other six it was impossible to com
pletely get rid of them.

My solitary case was certainly benefited by using 

the drug. He had been in hospital for two months.
His pyrexia was controlled by quinine in ten grain 
doses thrice daily, but his spleen remained large and 
crescents were always readily found in his peripheral 
blood on examination. On October 14th 1912, 1 gave 
him .4 grammes of Salvarsan intravenously. No search 
for parasites was made until a week after the injec
tion when none could be found on prolonged search.
His spleen receded considerably and ten days later I 

discharged him from hospital. Twice a week he atten
ded for ten grain doses of quinine by the mouth. On 

several occasions his blood was examined but no para
sites were found and six weeks after his discharge 

from /
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from hospital his spleen was "barely palpable.

The case is interesting in this connection. 
Quinine by the mouth apparently held, the disease in 

check but did not destroy the parasites. Arsenic, 
in the form of Salvarsan, caused the crescents to 
rapidly disappear from the peripheral blood and fur
ther treatment with quinine then completed the cure. 
The patient was able to return to duty and two months 
later had no relapse anjt no parasites could be found 

in his blood..
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The last topic I propose to consider in my thesis 

is the effect of Salvarsan in Piroplasmo Canis. This 
is a disease due to infection with a parasite which 
attacks the red blood corpuscles of dogs.

Sympt omat ology : There are two varieties of the 
disease (l) an acute and (2) a chronic form.

(1) The acute form : There is a loss of appetite with 
a high temperature. The mucous membranes are in
tensely pale, from destruction of red blood corpuscles, 

and jaundice is a well marked feature. Weakness is 
very noticeable and actual paresis of the hind legs 
may develop. Towards the end the animal becomes 

comatose.
The urine contains albumin and haemoglobinuria 

is frequently present.
The blood is pale and watery and the red cells

may diminish from 7,million down to 2 million per c.m.
The haemoglobin is lessened also.

The white cells are increased in number and may 

amount to 40 thousand per c.m. instead of the normal 
7 thousand in the dog.
(2) The chronic form : Fever is only present for a 
few days. There is intense anaemia and emaciation 
with anorexia and weakness and a scurfy skin.

The appetite slowly returns and mucous membranes

regain /
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regain their colour, convalescence taking six weeks 
to three months.

Very young dogs are said to never recover from 

the initial attack. Older dogs, which do not die 
from the severity of the infection in four or five 

days, may die with progressive anaemia or emaciation.
S'S.Robertson'.states that many dogs which appear to have 

recovered succumb eventually.

Mode of Infection : Ticks normally are the channel of 

transmission of the Piroplasmata. Smith and Kilbourne 
have conclusively proved this in reference to the 
closely allied Texas Fever in cattle. Lounsbury has 

shewn that in South Africa Piroplasmosis in dogs is 
conveyed by the tick Haemaphysalis Leachi. In India 
infection is' spread by R. Sanguineus which is the 

common tick found on dogs. This has been conclusive
ly proved by Christophers.

Infection can also occur by inoculation of an 
unaffected animal with blood from an infected animal 

of the same species.
The period of incubation is stated by Nocard and 

MotasiJ’to be three to five days after intravenous, and 
five to six days after subcutaneous,inoculation.

Susceptibility : Piroplasmo Canis is endemic 
amongst pariah dogs in Madras which may shew tbttt few 
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symptoms even when harbouring numerous parasites.
If dogs from Europe are brought in contact with these 
pariahs they are readily infected.

This is well illustrated by reference to the four 
dogs observed by me. The mother was a pure bred wire 
haired Irish terrier. She was crossed in Ireland and 
brought to India where she threw a litter of three 
pups - one dog and two bitches. The owner was posted 
to Bellary and took the four dogs with him. Shortly 

after arrival there all four took ill, suffering from 
fever and anaemia. Owing to their value they were 
at once sent to Bangalore to a Veterinary Surgeon for 
treatment. I had been doing a certain amount of 

blood work on horses for him when the dogs arrived, 
and I was asked to examine these dogs to see whether 
I could throw any light on the condition from which 

they were suffering. Piroplasmo Canis was not sus
pected as it was not known to exist in Bellary. The 
dogs arrived on September 5th 1911. I began obser
vations by taking blood films from each of the dogs.
By staining by Romanowski's method pear-shaped intra- 
corpuscular parasites were found in all the films, 
which one at once recognised to be the Piroplasmo 

Canis. In order to make quite sure of one's diagnosis 
I took fresh films and sent them to Captain W.S. Patton 
Indian Medical Service, in Madras, for confirmation. 
This /
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This Officer I knew had been working at the subject 

in Madras and he kindly confirmed my findings.
The Parasite ; Various forms have been described by 

different observers. Nocard and Mot as** found an 
amoeboid form with protrusion of pseudopodia and ac
tive movements. They also describe early infective 
forms and a round refractile type. Luhe has des
cribed ring forms,and free forms with centrally situ
ated chromatin have been observed.

All the films examined by me contained the very 

characteristic pear-shaped forms. The majority of 
the parasites are said to come under this heading.

As a rule two, or multiples of two, parasites occur 
in each cell. The narrow ends of the "pear" are 
toward each other. The chromatin tends to lie near 
the periphery. These forms are developed by fission. 
They stain readily with Romanowski's stain or its 

modifications.

Pathological changes : The spleen is markedly en
larged and is dark purple in colour and more tumid 

than normally. The liver is enlarged and congested, 
and shews well marked fatty changes. The kidneys are 

often /
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often enlarged and pale. Haemorrhages are not 

present as in Texas Fever. Other organs show no 

characteristic changes except those following intense 
anaemia.

I have very briefly sketched the main features 
of the disease and now wish to refer to the cases 
treated by me.

As already noted I... had the mother and three pups 

of about four months. All showed symptoms of the 
acute form of the disease.

On September 9th 1911 I began treatment as fol

lows .
(a) The mother. - Given .3 grammes Salvarsan in alkal
ine solution into the muscles of its back.
(b) One female pup. - No treatment. This pup was 
kept as a conto1.
(c) One male pup. - Given.2 grammes Salvarsan in al
kaline solution intravenously into its external jugul

ar vein.
(d) One female pup. - Given .2 grammes Salvarsan in
travenously into its external jugular vein.

September 13tli 1911. The untreated female pup 
died, and on post mortem the changes above noted were 

found to be present. Smears of the spleen shewed 

numerous parasites.
The mother was apparently somewhat better and 

was /



was taking a little food.
Pups (c) and (d) were very much better. Blood 

smears from them showed no parasites. They were 
lively and much more ready for food than before treat
ment .

September 16th. Mother died. Post mortem ap

pearances characteristic but no parasites were found 
in smears from the spleen.

Pups (c) and (d) making rapid progress. Blood 

smears shewed no parasites. They were thinning about 
and already beginning to put on flesh.

September 20th. Pups (c) and (d) making rapid 
progress to recovery. Both were bright and eating 

well. The anaemia was much lessened. Blood smears 

negative.
September 23rd. Two black and white country 

born fox terrier pups three months old were taken by 
me and into the external jugular vein of each I inject 
ed 3 c.c's. of blood from pups (c) and (d). The 
blood was withdrawn from the external jugular veins of 
the infected pups with separate Roux's syringes con
taining 2 c.c's. of 1.5$ citrate of soda solution in 
normal saline to prevent coagulation. The fox terrier 
pups were injected with the withdrawn blood immediately 
This was done to see whether the disease could be 
conveyed to them. At the age of three months they 

were /
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were extremely susceptible.

Schroeder‘3has shewn that the blood of recovered 
animals may be infective for years after recovery 

from an attack of Piroplasmosis. Robert son5* has con
firmed this fact, and has shewn that the blood of in
fected dogs many months after recovery, when no para

sites could be found microscopically, is still able 
to give rise to a fatal infection.

It was therefore with considerable interest that 
I noted the effects of injecting susceptible uninfect
ed pups with the blood of these recently infected ones. 
¡Had Salvarsan effected a complete cure ? Had all the 

parasites been destroyed by its use ? Or had the two 
pups recovered,as a certain percentage do,without 
treatment ? If they had got over the disease they 
would still be able to infect fresh dogs.

¿~s:Nocard and Mot as have shewn that the incubation 
period is three to five days after intravenous inocul
ation. I kept the two fox terrier pups inoculated by 
me under observation for four weeks without either of 
them developing any signs of the disease. Frequent 
blood examinations gave negative results, and spleen 
puncture, in each of them, ten days after the attempted 
infection, was also negative.

The two pups (c) and (d) made an uninterrupted 
recovery and I lost sight of them two months later.
An /
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An interesting experiment would have been to try to 

reinfect the two cured pups by feeding ticks from in

fected dogs on them and by direct intravenous inocul

ation. This observation was denied me however.

To summarise the results of one's observations :
(1) The untreated pup died three days after the 
others had been treated, shewing characteristic post 

mortem appearances and parasites in smears from its 
spleen.

(2) The mother died seven days after being given .3 
grammes Salvarsan intramuscularly, shewing character
istic post mortem signs of the disease but with no 
parasites in spleen smears.

(3) Pups (c) and (d) both recovered after .2 grammes 
Salvarsan intravenously and the injection of uninfect
ed fox terrier pups with 3 c.c's. of their blood 
fourteen days after treatment failed to reproduce the 
disease in them either clinically, on blood examina
tions, or on spleen puncture.

Conclusions regarding these observations : As a re

sult of these observations and experiments, 1 conclude 
that Salvarsan is a powerful and efficient remedy if 

administered intravenously in Piroplasmo Ganis. Its 

action is rapid and the cure effected is the result 
of the complete destruction of the invading parasites.
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I know of no other observer having tried the remedy 

in this and allied conditions, such as Texas Fever in 

cattle and Bilary Colic in horses, 'but the results of 

treatment obtained by me afford strong evidence in 
support of its use in these conditions.
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A brief Summary of Qbservationg recorded.

Chemi stry ; Salvarsan is thedi-hydrochloride of 

dioxy-diamid.o-arseno-benzol. It is a pentavalent 
arsenical compound.
Solution for Injection : The di-sodium salt of Salvar- 

san was used for intravenous injections. It is dis
solved in ,85^ normal saline, and is diluted so that 

every 40 c.c's of the solution contains .1 grammes of 
Salvarsan.

Dosage : In practically every case .5 grammes Salvar
san was injected each time. As a rule not less than 

two injections were given at intervals of fourteen to 
twenty-one days. If necessary a further injection 
was administered, the indications being controlled by 

the Wassermann reaction.
Apparatus used : The apparatus used was the one de

vised by Gibbard.
Diagnosis of Cases : All cases treated had the diag
nosis confirmed by either demonstrating the Treponema 
Pallidum in serum from the lesions, or by the perform
ance of a Wassermann reaction. After treatment and 
progress of cases were controlled by the Wassermann 

reaction.
Preparation of Patient for the Injection : Patients 
were taken into hospital the evening before the in
jection was to be given. They were given a mild 

purge /
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purge and only a light meal was allowed on the morn

ing of the injection. Before treatment all were 

carefully examined, special attention "being paid to 

the circulatory, nervous, digestive, and urinary 
systems.

Effects following the injection of Salvarsan : Rigors, 
a rise of temperature, headache, nausea and vomiting, 
and occasionally diarrhoea, follow the administration 
of the drug. The face and eyes "become congested and 
the pulse and respiration accelerated. Cyanosis was 
•noted in a few cases. All these effects nave gener
ally passed over "by the following day.

Action on Skin and Mucous Membranes : Applied, in 
alkaline solution, to the unbroken skin or mucous 

membranes produced no effects. If abrasions were 
present slight irritation with hypera.emia was noted. 
Action on the gastro-intestinal track : Salvarsan 
is an irritant causing vomiting, and not infrequently 

diarrhoea with colicy pains.
Action on the circulation : The cutaneous vessels of 
the face and chest are dilated by the injection of 
Salvarsan, and probably the vessels of the splanchnic 
area are similarly affected. On perfusing the ves
sels of a frog with the drug it causes them to 

dilate.
The heart is accelerated in rate and may become 

slightly /
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slightly irregular and even dilate. In the frog 
the heart ceases in diastole, the ventricles being 
first to cease contracting. In the dog a similar 

effect is produced, the organ becoming engorged with 
blood .

As a result of the weakening on the heart's 
action,and the dilatation of vessels,the blood pres

sure falls.
Action on the white blood corpuscles : A well marked 
leucocytosis is set up, due to the increase of the 
polymorphonuclear cells. The opsonic index is not 
affected.
Action on the red cells and haemoglobin : Salvarsan 
causes a rapid increase in the red cells and haemo
globin where these are deficient, the increase being 
more marked, at first in the haemoglobin.

The coagulation time of the blood is not affect
ed ,
Action on the nervous system : Well marked headache 
follows the injection of the drug, due probably to 
its toxic action on the cells of the cortex. The 
sensory and motor nerves are not affected by the drug. 
Action on the urinary system ; No bad effects were 
observed. In one case albumin in the urine disap
peared after the injection of Salvarsan.
Action on metabolism : Rapid increase in weight and 
a great improvement in general condition, with a 
sense /
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sense of well-being follows the injection of Salvar-
san.

Eliminati on : Salvarsan is mainly excreted, in the 
urine, but it is also present in vomit^ed matter and 
foeces.

Therapeutic effects : (1) In Syphilis.- Salvarsan 
causes a rapid disappearance of the lesions in all 
stages of the disease and accomplishes this in ex
tremely short periods of time. The Wassermann re
action can, in all cases, be changed from a positive 
to a negative.

A permanent cure is probably effected by the use 
of Salvarsan alone with supplementing it with Mercury.

(2) In Lupus Vulgaris : Great benefit follows the 
administration of the drug in this condition

(3) Malaria. : Good results follow its use in Malaria., 
especially the Benign Tertian form of the disease.
It may succeed in accomplishing a cure where quinine 
has failed, this being especially marked in Malignant 

Malaria.
(4) Piroplasmo Canis : The administration of Salvarsan 
to dogs suffering from this condition gave rise to ex
tremely satisfactory résulté, complete cure followed 

the intravenous injection of the drug in the case of 
two Irish terrier pups treated in this way. A great 

field /



field of usefulness in the treatment of this and the 

allied conditions of Texas Fever, and Bilary Colic 
in horses, is apparently open to the use of the drug.
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EXTRACTS from CASE SHEETS of MEN treated 
by the INTRAVENOUS INJECTION of SALVARSAN
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Name : Pte. M. 14th Kings Hussars. Case No.l
Admitted : February 6th, 1911.

Condition on Admission : Extensive ulceration of 
tonsils and fauces with marked oedema Small

perforation of soft palate (about size of a pea). 
Inguinal, cervical and supra trochlear glands 
shotty and enlarged;

Previous Syphilitic History : Disease contracted in 
Bangalore in beginning of 1908; underwent four 

complete course of Mercury and was struck off 
Syphilis register in April 1910; admitted to 
Station Hospital in January 1911 suffering from 
tonsillitis which was found to be specific in ori

gin, transferred to Section Hospital on 6th Febru
ary 1911.

7 .2 .11 :Wassermann reaction +++. weight 128 lbs.

Vision normal, Hearing normal.
9 .2.11 : Salvarsan .6 grammes intramuscularly into

' S '
right buttock. ,

10.2.11 : Pain at sight of infection troublesome.
11.2.11 : Slough round margins of perforation of 

palate separated.
15.2.11 : Ulcers spreading, edges touched with chromic 
acid. Given Bot Iodide grains X t.i.d..

10.3.11 : Ulcers spreading, very unhealthy looking; 

weight 125 lbs.
8 . 6.11 /
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8.6.11 : Ulcer indolent. Patient much depressed; 
weight 124-g- lbs. Wassermann reaction

12.6.11 : Salvarsan .5 grammes intravenously; reac
tion moderate.

13.6.11 : Patient slept well; headache ceased, 
slight diarrhoea

15.6.11 ; Well marked herpes about lips; ulcer look
ing better. Congestion of throat completely gone.

18.6.11 : Throat and tonsils normal; discharged 
hospital to attend; weight 127 lbs.

16.7.11 : Patient doing well, no active signs.
Weight 127-g- lbs. Wassermann reaction +-*+■.

20. 8.11 : Tonsils enlarged. Small ulcer on palate. 
Peels well. Wassermann reaction

25.9.11 : Readmitted into hospital. Salvarsan .4 
grammes intravenously. Maximum temperature 101. 
Pulse 100. Slight vomiting and diarrhoea.

26.9.11 : Feels quite well. Temperature and pulse 
normal; vision normal.

27.9.11 : Ulceration and erosion of throat much im

proved.
30.9.11 ; Throat, tonsils and fauces normal, ulcer on 
palate healing rapidly, discharged hospital to attend
Wassermann reaction . +•

20.1 0 . 1 1  ; No signs of disease. V/eight 132-g- lbs. 

Wassermann reaction.- .
25.10.11 : Left Bangalore for Mhow with his Regiment. 
No signs of disease.
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Date. ira.6 .il S A L V A R S A N .  . 5 Grammes. Case number, j

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 32.6 13 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 S  h o u r s . 7 2  h o u r s . 9 6  hour:.

P u l s e  r a t e . 72 80 96 1 0 0 97 76 72 74 70
R e s p i r a t i o n . 22 26 28 32 30 20 22 22 20
T e m p e r a t u r e . 98.4 99 100.4 1 0 1 . 6 99.4 98.4 98.2 98.4 98,1
B l o o d - p r e s s u r o .

L e u c o e y t o s i s . 9,000 9, 200 15000 18000 17800 10 0 0 0 8 , 000 7,25C 6,3(1
( a )  P o l y m o r p h s . 68 67 77 82 84 76 65 72 75
(b) L y m p h o c y t e s . 30 29 20 16 14 18 27 24 22
( c )  L a r g e  m o n o s . 2 3 3 2 2 5 6 3 3
(d) E o s i n o p h i l e s . 0 1 0 0 0 1 2 1 0
R e d  e o r p u s e l e s .

4
million

H a e m o g l o b i n . 80%

U r i n e ,  (a) S p .  g r . 1 , 0 1 0 1,012 1 , 0 1 0 1,015 1,01
( f> )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil SI i glitMarketIMarked Slight None None None Not
V o m i t i n g . Nil Nausea Se1rere None
D i a r r h o e a . Nil Nil Nil Slight Slight Nil Nil Nil Nil
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Name : Pte J. No. 3155. 14th Kings Hussars. Case 2.
Admitted : May 3rd |911.

Condition on Admission : Well marked secondary rash
all over face, shoulders, chest abdomen and lower 

limbs; Has a swelling over the outer side of 
dorshum of his right foot, elastic to the touch, 

giving a feeling of pus under tension. States 
this began after being trod on by his horse. Well 
marked enlarged shotty glands in both groins.

Previous Syphilitic History : Contracted Syphilis in 
Bangalore a year ago. Has had three complete 
courses of mercury and two intramuscular injections 
of .5 grammes each of Salvarsan.

5.5.11 : Swelling on dorsum of foot opened revealing 
a typical gumma with discolouration of skin for 
some distance round and well marked infiltration of 

surrounding tissues.
25.5.11 : Gumma shewing no signs of improvement. 
Wassermann reaction + + +. Weight 142 lbs.

12.6.11 : Salvarsan .5 grammes intravenously. Reac

tion severe; maximum temperature 102.6; pulse 152; 
very severe headache and slight vomiting.

13.6.11 : Patient feels quite well. Headache better 

vomiting ceased.
15.6.11 : Slight Herpes round lips. Has a slight 

attach of diarrhoea accomnanied by griping pains.
17.6.11 : /
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17 . 6. 11 : Diarrhoea ceased. Rash almost faded from 
face and thighs.

21.6 .11 : Rash completely disappeared. Gumma heal

ing rapidly. Weight 144-g- lbs.

30.6.11 : Gumma quite healed. Weight 145 lbs.

4.7.11 : No active signs; patient discharged hos
pital to attend.

5.8 .11 : No active signs. Wassermann reaction — , 
Weight 145 lbs.

15.10.11 :Patient quite well; no recurrence of 

symptoms, looks and feels well . Wassermann re
action — . Weight 145ir lbs. Vision normal. 
Hearing normal.

25.10.11 ; Left Bangalore for Mhow with his Regiment; 

no further signs of disease.
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Date. 12.6.11 S A L V A R S A N .  0 . 5  Grammes. Case number, 2

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 1 2 .6 .U 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 G  h o u r s .

P u l s e  r a t e . 78 10 0 124 152 130 1 0 0 80 76 72
R e s p i r a t i o n . 24 50 34 40 36 26 24 22 20

T e m p e r a t u r e . 98.2 99 99.8 102.7 1 0 1 . 2 98.4 98.4 98. 4 98.4
B l o o d - p r e s s u r e .

L e u e o c y t o s i s .

(a) P o l y m o r p h s .

( b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

[d) E o s i n o p h i l e s .

R e d  o o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a)  S p .  g r . 1024 1 0 2 0 1018 1 0 2 0 1 0 2 0

( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight Severe VerySevere Severe Nil . Nil Nil Nil
V o m i t i n g . Nil Nil Slight S lighl; Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Slight Nil Nil
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Name : Pte. S. No.5501. 14th Kings Hussars. Case 3
Admitted : May 25th 1911.

Condition on Admission : Necrosis of nasal septem 

with a mucu-purulent discharge from nose. Pieces 
of necrosed hone coming away. Complains of severe 
pain over right supra orbital ridge. Has well 
marked iritis with pain, photophobia, lachyramation 

and congestion of both eyes. Nose is much deformed 
owing to the bridge having completely collapsed. 
Inguinal and supra trochlear glands enlarged. Patient is 
very hopeless and depressed.

Previous Syphilitic History : Contracted Syphilis in 

Bangalore in December 1908. Has had five complete 
courses of Mercury and two injections of .5 grammes 
Salvarsan intramuscularly. (The injection of 
Salvarsan was given with every precaution in Janu

ary and February 1911 in the intra-scapular region. 
In both cases induration occurred at the sight of 

injection and eventually suppuration. The two 
areas had to be excised and in the indurated tis
sues a greyish powder was found giving the reac

tions of an arsenic salt).
2 7 . 5 .11 : Wassermann reaction -*•■++. Weight 128 lbs.
8 .6 .11 : Salvarsan .5 grammes intravenously. Reaction 

severe. Maximum temperature 103.6; pulse 126. 
Suffered from very severe headache all day with a 

tendency to delirium.
9.6.11 /
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9.6.11 : Morning temperature 99, evening normal. 

Headache continues otherwise he feels quite well.

10.6 11 : Peels quite well. Nasal discharge lessen 
ed.

13.6.11 : Herpes on upper lip. Eyes much better,
pain gone, congestion lessened, photophobia gone.

16.6.11 : Improvement maintained but nasal discharge 
still continues. Weight 130 lbs. He is much 

more cheerful and bright.
21.6.11 : Complains of black spots before his eyes. 

Some congestion of conjunctivae. Discs normal. 

Wassermann reaction +•
23.6.11 Salvarsan .5 grammes intravenously. Reac

tion moderate. Maximum temperature 102.8, pulse 

1 1 2 , slight vomiting and headache.
26.6.11 : Doing very well. Eyes quite normal, dis

charge from nose almost ceased, weight 131 lbs.
15.7.11 : No active signs of disease, discharged 

hospital to attend.
15.8.11 : ’Weight 135 lbs. Wasserman reaction— ,
15.9.11 : No active signs of disease. Patient 

states that he feels quite another man. Has an 
excellent appetite and steadily puts on weight.
Now scales 136 lbs. Wassermann reaction 7-.

23.9.11 : Patient quite well,left Bangalore for 

Mhow with his regiment.
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Date. 8 . 6 .11 S A L V A R S A N .  0 .5  Grammes. Case number. 3
(First dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 7.6.1] 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 S  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 72 92 108 126 116 78 72 72 72
E e s p i r a t i o n . 22 24 28 52 26 20 22 22 22
T e m p e r a t u r e . 98.4 99 101 .2 103.6 100.4 99 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

( 6 )  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1020 1022 1020 1020 1018
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight Severe Ve ry Severe Severe Slight Nil Nil Nil
V o m i t i n g . Nil Slight Severs Severe Severe Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Date. 23.6.11 S A L V A R S A N .  *5 Grammes. Case number. 3
______________________ (Second doge)________________

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 2 3 . 6  . 1 1 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 7 2 9 2 1 1 2 1 0 8 1 0 0 8 2 7 6 7 2 7 2

R e s p i r a t i o n . 2 2 2 4 2 6 2 6 2 6 2 4 2 2 2 2 2 4

T e m p e r a t u r e . 9 8 . 4 9 9  1 0 2 . 8 1 0 0 . 2 9 9 . 6 9 8 . 4 9 8 . 4 9 8 . 4 9 8 . 4

B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

( 6 )  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1 0 1 4 1 0 2 0 1 0 2 0 1 0 1 6 1 0 1 8

(b) A l b u m i n . m i Nil Nil Nil Nil
H e a d a c h e . Nil Slight Severe: Slight Slight N i l Nil Nil Nil
V o m i t i n g . Nil Nausea Slight Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



Name : L/c B. No.7677. 2nd Dorset Regiment. Case 4
Admitted : May 10th 1911..

Condition on Admission : Severe ulceration of Doth 

fauces. Mucous patches on inside of cheeks. 
Enlarged glands in groin and neck.

Previous Syphilitic History : Contracted the disease 

in Bangalore in December 1910. Has had two courses 
of Mercury and in March 1911 an intramuscular in

jection of .6 grammes Salvarsan.
11.5.11 : Wassermann reaction +-*■ + . Weight 142-̂  lbs. 
Trepomena pallida demonstrated in serum from cheeks 

by Indian Ink method.
12.6.11 : Salvarsan .5 grammes intravenously. Reac
tion severe. Suffered from severe headache, vomit
ing and diarrhoea. Maximum temperature 102.8,
Pulse 128.

15.6.11 : Slight herpes on lips, otherwise well.
17.6.11 : Herpes dried. Complains of pain in right 

tonsil which is much inflamed.
19.6.11 : Mucous patches all disappeared. Slight 

ulceration of fauces still present. Weight 140 lbs.
10.7.11 : Small ulcers still present on fauces.
Weight 141i- lbs. Wassermann reaction 4--V-

15.7.11 : Salvarsan .5 grammes intravenously. Reac
tion slight. Maximum 102.2; pulse 110.

18.7.11 : /

11
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18.7.11 : Patient feels quite well. Ulcers on 
fauces healing rapidly.

24.7.11 : Throat quite normal, no active signs of 
disease. Weight 143 Ids.

29.7.11 : Ho active signs of disease, discharged 

hospital to attend. Wassermann reaction —  .
2.9.11 : Patient quite well, no signs of disease. 
Wassermann reaction— . Vision normal. Hearing 

normal.
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Date. 1 2 .6.11 S A L V A R S A N .  0.5 Grammes. Case number, 4
(First dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 10.6.1] 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . I 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 72 76 108 128 124 72 72 68 72
R e s p i r a t i o n . 22 22 28 30 30 20 22 22 22
T e m p e r a t u r e . 98.4 99 101 102.8 100.6 98.4 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

( a )  P o l y m o r p h s .

( b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1024 1020 1020 1018 1018
(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Severe Severe Severe Slighl; Nil Nil Nil
V o m i t i n g . Nil Nil Severe Severe Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Slight Slight Slighl Nil Nil Nil
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Name : Pte. H. No.5687. 14th King's Hussars. Case 5.
Admitted : 18th May 1911

Condition on admission : Well marked secondary, rash
on face, arms and thighs. Fauces congested.

Shotty glands in inguinal region. Chancre on 
back of glans penis healed.

Previous Syphilitic History : Contracted the disease 
in Bangalore in April 1911. Has had 4 intramuscul

ar injections of Mercury (4 grains Hg). No other 
treatment.

21. 5.11 : Wassermann reaction +*-+. Vi sion normal, 

Hearing normal. Weight 132 lbs.
9.6.11 : Salvarsan .5 grammes intravenously. Reac

tion severe. Maximum temperature 101.6. Pulse 
96. Respiration 26. Suffered from severe head
ache, slight vomiting, and feeling of cold extremi
ties. Eyes much congested and face flushed.
Red blood corpuscles 4,510,000. Haemoglobin 75%.

10.6.11 : Morning temperature 99.4. Evening temper

ature 98.8. Pulse 80. Complains of a sense of 

heaviness in the head and limbs.
12.6.11 : Well marked herpes round lips and on hard 

palate and inner sides of cheeks. Feels fairly 

well. R.b.c. 4,450,000. Hb. 82%.
15.6.11 : Herpes drying. Rash fading. Throat 

normal
23.6.11 : /
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25.6.11 : Patient has no active signs. Wassermann 
reaction R.b.c. 4,890,000. Kb. 90$.

28.7.11 : Readmitted on account of a positive Wasser

mann and given .5 grammes Salvarsan intravenously. 
Maximum temperature 102.8. Pulse 108. Respira
tion 30. Severe vomiting and headache. Weight 
132i lbs. R.B.c. 4,900,000. Hb . 94$ .

1.8.11 : Peels quite well. No active signs.
Weight 135 lbs.

8.8.11 : No active signs. Discharged hospital to 
attend. R.b.c. 5,000,000. Hb.96$.

27 8.11 : No active signs. Weight 136 lbs.

15.9.11 : Patient is in excellent health. No signs 
of Syphilis. Wassermann reaction— - Weight 137 

l b s .
20.10.11 : No active signs of disease. Feels quite 
well. Left Bangalore for Mhow with his Regiment.
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Date. 9 .6 .11 S A L V A R S A N .  .5 Grammes. Case number, 5
(First dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 9 . 6  . 1 3 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 24 h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 7 8 7 8 8 2 9 6 9 2 8 0 7 6 7 8 7 8

R e s p i r a t i o n . 2 2 2 4 2 6 2 4 2 2 2 2 2 0 2 2 2 2

T e m p e r a t u r e . 9 8 . 2 9 9 1 0 1 . 6 1 0 0 . 4 9 9 . 2 9 9 . 4 9 8 . 4 9 8 . 4 9 8 . 4

B l o o d - p r e s s u r e .

. .
L e u c o c y t o s i s . «

(a) P o l y m o r p h s .

( 6 )  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s . 4 - g -  

minii o n

H a e m o g l o b i n . 7 5  %

U r i n e ,  ( a )  S p .  g r . 1 0 2 2 1 0 1 8 1 0 2 0 1 0 2 0 1 0 2 0

(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Severe Severe Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nausea Slight Slight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Date. 28.7.11 S A L V A R S A N .  0.5 Grammes. Case number. 5
(Second dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 28 .7 .12 1  h o u r . 2  h o u r s . i  h o u r s . 8  h o u r s . 24 h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 76 90 98 108 94 82 72 74 72
R e s p i r a t i o n . 22 28 28 32 26 22 22 22 22
T e m p e r a t u r e . 98.4 99 100.2 102.8 98.8 98.4 98.4 98. 4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 7812 7500 10312 12185 9375 8750 6562 6250 6562
(a) P o l y m o r p h s . 68% 12% 88% 92% 82% 18% 10% 12% 69^
(b) L y m p h o c y t e s . 30% 24% 10% 1% 14% 20% 24% 20% 24%o

( c )  L a r g e  m o n o s . 2% 3% 2% 1% 3% 2% 5% 1% 6%

(d) E o s i n o p h i l e s . 0% 1% 0% 0% 1% 0% 1% 1% 1%

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1020 1020 1022 1016 1016
( b)  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Severe Severe Severe Nil Nil Nil
V o m i t i n g . Nil Nil Severe Severe Slight Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Name : Driver W. "0" Battery R.H.A. Case 6.
Admitted : 8th May 1911.

Condition on admission : A large semicircular ulcer 
on right tonsil with wash leather base. Much 

oedema of throat with pain and difficulty in 
swallowing. Is not able to tolerate Mercury and 

has had a good deal of stomatitis. Has lost 
weight considerably and is anaemic and emaciated. 
Very depressed and apoears to have lost all inter
est in himself.

Previous Syphilitic History : Contracted the disease
in Bangalore in December 1910. Has had two courses 
of Mercury which he took badly, suffering from mild 

mercuriali sm.
8.6.11 : Wassermann reaction-V-*Vision normal; 

hearing normal. Weight 114 lbs. R.b.c.4,120,000. 

Hb. 64$.
9.6.11 : Salvarsan .5 grammes intravenously. Reac
tion severe. Rigors. Severe headache and vomit
ing. Maximum temperature 103.2 Pulse 130. 

Respiration 36.
10.6.11 : Morning temperature 99.2. Evening temper
ature 99. Pulse 82. Had a restless night but is 
feeling much better. Headache still present.

11.6.11 : Complains of a feeling of heaviness about 
the head, otherwise well.

13.6.11 : /



15.6.11 : Slough separated, from right tonsil leaving 

a ragged base . Weight 116 lbs. R.b.c.4,360,000 
H b . 74$.

18.6.11 : Condition improving rapidly. Ulcer healing, 
oedema of throat quite gone, no pain or difficulty 

on swallowing. Weight 118 lbs. R.b.c .4,670,000. 
lib. 88$.

28.6.11 : Only active sign of disease is a small ulcer 
on the right tonsil. Looks and feels well. Men
tal condition very bright. Weight 119 lbs.
R.b.c. 4,780,000. Hb. 92$.

12.7.11 : Complains of pain round left tonsil which 

is enlarged Wassermann reaction +■+• Weight 118 
lbs. R.b.c. 4,850,000. Hb. 90$.

20.7.11 : Readmitted on account of positive Wasser- 

raann and given .4 grammes Salvarsan intravenously. 
Reaction mild. Slight headache and vomiting. 
Maximum temperature 102. Pulse 100. R .b . c . 4, 910,000 

Hb. 94$.
24.7.11 : Tonsils quite healthy and throat normal.

No active signs of disease. Discharged hospital 

to attend.
14 .9.11 : No active signs of disease. Weight 126 

lbs.
15.11.11 : Ho active signs of diesase. Wassermann 

reaction — . Weight 136-g- lbs. R.b .c .5,120, 000 .
Hb. 96$.
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20.12.11 : Patient is in

active signs of disease.
excellent condition.
Wassermann reaction

2 0
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Date. 9.6.11 S A L V A R S A N .  0.5 Grammes. Case number. 6
(First dose)

B e f o r e

S a l v a r s a u .
A f t e r  S a l v a r s a n .

D a t e . 3.6.11 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 82 96 112 130 124 104 88 78 76
R e s p i r a t i o n . 24 28 32 36 30 26 22 22 22
T e m p e r a t u r e . 99. 99.8 101.6 103.2 100.8 99.2 98.4 98. 4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 9062 10312 16250 19375 12500 9687 6825 5460 6250
(a) P o l y m o r p h s . 60 % 68/to 80% 94% 86% o00 o 72% 70%
(b) L y m p h o c y t e s . 34 % 24% 16% 6% 10% 15% 24% 21% 23%
( c )  L a r g e  m o n o s . 5% 7% 4% 0% 4% 4% 5% 6% 6%
(d) E o s i n o p h i l e s . t-> 1% 0% 0% 0% 1% 1% 1% 1%
R e d  c o r p u s e l e s . 412000C 1 43600Œ
H a e m o g l o b i n . 65% 74%
U r i n e ,  (a) S p .  g r . 1014 1018 1024 1020 1018
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight Severe VerySevere Severe Slight Slight Nil Nil
V o m i t i n g . Nil Nil Severe Slight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



2 2

Date 2C.7 .11 S A L V A R S A N .  0 . 4  Grammes. Case number, 6
(Second dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 19.7.1] 1  h o u r . 2  h o u r s . i h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 76 84 92 100 78 76 74 72 72
R e s p i r a t i o n . 22 26 26 28 22 22 22 20 20
T e m p e r a t u r e . 98.4 98.8 101. 102. 98.4 98.4 98.2 98.4 98.2
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 7187 7812 11370 11370 9687 9375 6250 6562 5937
(a) P o l y m o r p h s . 75# 18% 82% 85# 84# 7 9# 71# 70# 69#
( f t )  L y m p h o c y t e s . 18# 19# 14# 10# 14# 15# 23# 24# 23#
( c )  L a r g e  m o n o s . 5# 8% 4# 4# 2# 5# 5# 4# 7#
( d )  E o s i n o p h i l e s . 2% 0% 0% 1# 0# 1% 1# 2# 1#
R e d  e o r p u s e l e s . 4910000 4860 oa
H a e m o g l o b i n . 92% 94#
U r i n e ,  (a) S p .  g r . 1018 1020 1016 1016 -

( 6 )  A l b u m i n . Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Slighl, Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Slight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Disease contracted : Bangalore in May 1910 

Previous treatment : 4 complete courses of Mercury. 
Condition on admission : Marked ulceration of Doth 

tonsils with oedema of fauces. Inguinal glands 
enlarged. Vision normal. Hearing normal.
Weight 144 lhs. Wassermann reaction +■ +  +,

12.6.11 : Salvarsan .45 grammes intravenously. Reac
tion moderate. Severe headache. Slight vomiting. 
Face flushed and conjunctivas congested.

15.6.11 : Patient feels quite well.
15.6.11 : Herpes on lips. Ulcers rapidly healing. 

Oedema of fauces gone.
20.6.11 : Throat normal. Herpes healed. No active 

signs of disease. Discharged hospital to attend. 

Weight 145 lbs.
10.8.11 : No active signs of disease. Weight 144-g- 

lbs. Wassermann reaction— .
10.12.11 : No active signs of disease. Wassermann 

reaction — .
24.12.11 : Patient in excellent condition. Left 

Bangalore with his Regiment for Mhow.
Six months under observation and no recurrence.

Name : Pte. J. No.5047. 14th Kings Hussars. Case 7

Admitted : 6 th June 1911.
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Dixie. 12.6.11 S A  L V  A R S  A N .  °-45 Grammes. Case number. 7

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . ac.6.r 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  hours,

P u l s e  r a t e . 78 92 110 104 90 74 76 78 74

R e s p i r a t i o n . 23 28 32 30 28 22 20 22
— -  

20

T e m p e r a t u r e . 98.4 99.6 102.6 101.4 99.8 98.4 98.4 98.4 96,4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 8437 7812 10937 12500 11370 8715 7187 6250 5625
( a )  P o l y m o r p h s . 70/6 68% 88% 94% 90% 82% 76% 70% 72$
(b) L y m p h o c y t e s . 24% 26% 10% 5% 8% 16% 20% 20% 22$
( c )  L a r g e  m o n o s . 5% 5% 2% 4% 2% 2% 3% 7% 5$
(d) E o s i n o p h i l e s . 1 % 1% 0% 1 % 0% 0% 1% 3% 1$
R e d  e o r p u s e l o s . 480000( ) 476000]
H a e m o g l o b i n . 78% 80$
U r i n e ,  (a) S p .  g r . 1020 1018 1022 1018 lOlf
( b)  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight Sev ere Severe Slight Slight. Nil Nil Nil
V o m i t i n g . Nil Nil Nausea Slight Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Disease contracted : In Bangalore September 1910. 
Previous treatment : 4 complete courses of Mercury. 
Condition on admission : Severe ulceration of both 

tonsils. Mucoius patches on tongue and inner side 

of cheeks. Has had frequent admissions for throat 
trouble. Vision normal. Hearing normal.
Weight 129 lbs. Wassermann reaction 4-4- + ,

12.6.11 : Salvarsan .4 grammes intravenously.
Reaction mild. Slight headache and vomiting.

14.6.11 : Feels quite well. Well marked herpes on 

lips.
18.6.11 : Ulcers healed leaving scars on tonsils. 
Mucous patches on tongue and cheeks disappeared. 
Herpes gone. No active signs. Discharged hos
pital to attend.

15.7.11 : Wassermann reaction— . Weight 130-g- lbs.

No active signs.
20.12.11 : Patient in excellent health. No active 

signs of disease. Wassermann reaction— .

Weight 133$ lbs.
8.1.12 : No active signs of disease. Struck off 

Syphilis Register.
15.6.12 : No signs of disease. Wassermann reaction
8.12.12 : No active signs. Wassermann reaction.— . 
Under observation for eighteen months. No recurrence.

Name : Pte. M. No.7645. Cameron Highlanders. Case 8

Admitted : 10th June 1911.
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Date. 12.6.11 S A L V A R S A N . 0.45 Grammes. Case number. 8

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 1 0 .6 .1 : 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 74 78 84 92 100 90 76 74 74
R e s p i r a t i o n . 22 22 24 24 28 24 22 24 24
T e m p e r a t u r e . 98.4 98.8 99 100.4 101 . 99. 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s o l o s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1018 1022 1022 1020 1020
( b)  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Sever* Slight Slight Nil Nil Nil
V o m i t i n g . Nil Nil Nil Slight Slighl; Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Disease contracted : In Bangalore June 1910

Previous treatment : 3 complete courses of Mercury
Condition on admission : Severe ulceration of both 

tonsils, with marked oedema and congestion of 
throat. Vision normal. Hearing normal.
Weight 140-g- lbs. Wassermann reaction +-

23.6.11 : Salvarsan .5 grammes intravenously. Reac
tion very severe. Bad headache and severe vomit

ing. R.b.c. 4,000,000. Hb. 60%

24.6.11 : Feels much better, but still suffers from 

a slight headache. Morning temperature 100, even 
ing 99.2. Pulse 94.

25.6.11 : Feels quite well. Herpes on lips.
30.6.11 : Oedema and congestion of throat subsided. 
Ulcers healed. No active signs of disease. Dis 

charged hospital to attend. Weight 144 lbs. 
R.b.c. 4,620,000. Hb. 84%

19.7.11 : No active signs of disease. Wassermann 
reaction“ . W'eight 145 lbs. R.b.c. 4,970,000. 

Hb. 95%

10.8.11 : Patient in excellent condition. Weight
145-g- lbs. R.b.c. 5,220,000. Hb. 96^

20.12.11 : No active signs of disease. Weight 147 
lbs. Wassermann reaction— .

Name : Pte. C. No.7771. Cameron Highlanders. Case

Admitted : 22nd June 1911.



3 . 1 2 . 1 2  : No active signs of disease. 
Syphilis register.

6.6.12.: No active signs of disease, 
reacti on — .

1 1 . 1 2 . 1 2  : No active signs of disease 
reaction —\

Under observation for eighteen months 
ence .

Struck off

Wassermann

Wassermann

and no recurr-
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Date. 2 5 . 6 . 1 1  S A L V A R S A N . 0 . 5  Grammes. Case number, g

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 22 .611 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 S  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 80 94 110 120 116 94 78 74 72
R e s p i r a t i o n . 24 28 28 38 38 28 24 22 24
T e m p e r a t u r e . 98.4 99.8 101.6 105. 102.2 100. 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 9687 11567 16512 18125 17500 16875 12817 6562 5935
( a )  P o l y m o r p h s . 64% 10% 89^ 95% 94% 88% 81% 16% 10%

(b) L y m p h o c y t e s . 28% 24% 9% 5% 5% 10% 16% 20%

C
M

C
M

( c )  L a r g e  m o n o s .
QC/O/o 5% 2% 0% 1% n o ?¿j/O 5% 4% 6 %

(< i) E o s i n o p h i l e s . 0 % I / o 0% 0% 0% 0% 0% 0% 2%

R e d  e o r p u s e l e s . 4
liillion

450000
H a e m o g l o b i n . 60% 15%
U r i n e ,  (a) S p .  g r . 1020 1026 1018 1018 1020
(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight Very

Severe Ä e Severe Slighti Nil Nil Nil
V o m i t i n g . Nil Nausea Severe Severe Slight Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



50.

Name : Pte. M. No.6045. Cameron Highlanders. Case 10
Admitted : 6th July 1911

Disease Contracted : In China in 1S09.

Previous treatment : 4 convolete courses of Mercury 

Condition on admission : Necrosis of nasal hones and 
septum, with a very offensive discharge from nos

trils preventing him associating with his companions. 
Much debilitated and anaemic. Vision normal. 
Hearing normal. Weight 121 lbs. R,b.c .3,500,000. 
Hb. 4-6$ Wassermann reaction +  Jr +.

7.7.11 : Salvarsan .6 grammes intravenously. Reac
tion moderate. Slight headache, no vomiting.

8.7.11 : Feels quite well.
10.7.11 : No improvement in nasal condition. Herpes 

on lips. Weight 122 lbs. R.b.c. 3,850,000.

Hb. 64$
20.7.11 : Nasal discharge less copious and offensive, 
but progressing slowly. Weight 125-̂ - lbs.
R.b.c. 4,220,000. Hb. 78$.

1.8.11 : Discharge still continues. Wassermann re

action ++. Weight 127 lbs. R.b.c. 4,335,000.

Hb. 84$.
4.8.11 : Salvarsan .3 grammes intravenously. Prac
tically no reaction. Maximum temperature 99.

Pulse 90.
5.8.11 /



5.8.11 : Discharge still continues, hut is much less 
offensive. General condition of patient much 
improved. Weight 129 lbs. R.b.c. 4,480,000.

Hb. 88$.
5 .9 . 1 1  : Salvarsan .3 grammes intravenously,. (third 

injection). Reaction mild. Maximum temperature

99.2. Pulse 90.
6.9.11 : Patient feels quite well. Weight lcl lbs.

R.b.c. 4,500,000. Hb. 90$.
20.9.11 : Discharge still present, but scanty and in

offensive. Weight 131 lbs. R.b.c. 4,650,000.

Hb. 92$.
4.11.11 : Wassermann reaction -K
14.11.11 : Salvarsan .5 grammes intravenously, (fourth 

injection). Reaction severe. Vomiting and 
diarrhoea severe. Headache troublesome. Aching 

pains in legs. Maximum temperature 101.4 Pulse

112.
15.11.11 : Morning temperature 99, evening 98. Teels 

much better.
18.11.11 : General condition excellent, but oischarge 

still present. Weight 133 lbs.
20.12.11 : Wassermann reaction 4-. Weight 134£ lbs.
3.1.12 : Sa lva r sa n  .5 grammes in t r a ve n o u s ly  ( f i f t h  

i n j e c t i o n ) .  React ion mild .

8.1.12 /
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6.1.12 : Slight discharge from nose still present.
20.1.12 : A large piece of necrosed hone removed from 

nose under chloroform.

25.1.12 : Since removal of piece of necrosed hone the 
nasal discharge has almost ceased.

5.2.12 : No active signs of disease. Weight 136y lbs 
Wassermann reaction — ,

23.6.12 : Patient in excellent health. Wassermann 
reaction — .

29.6.12 : No signs of disease. Struck off Syphilis 
Register.

10.12.12 : No active signs of disease. Eyes care
fully examined and found to he perfectly normal. 

Hearing normal. Feels and looks well. Wasser
mann reaction — .

Patient has received five intravenous injections of 
Salvarsan, totalling 2.2 grammes. Period under 
observation eighteen months, and no recurrence.

32
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Date. 7 .7.11 S A L V A R S A N .  0.6 Grammes. Case number, 10
(First dose)

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 6.7.1] 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 G  h o u r s .

P u l s e  r a t e . 72 78 94 120 120 78 72 72 72
R e s p i r a t i o n . 24 24 28 34 32

'

24 24 24 22
T e m p e r a t u r e . 98.4 99. 100. 102. 101.4 98.4 98.4 •

0
0

G
ì 98.4

B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 11370 10312 14062 16512 12500 8125 5625 6250 6925
(a) P o l y m o r p h s . 52^ 62^ 68%> 82% 80% 74% 68^ 70% 72%

(b) L y m p h o c y t e s . 36% 30 % 26% 16% 12% 21 % 25^
............................

22^ 22%

( c )  L a r g e  m o n o s . 1% 6% b% 2% 7% b% 6% 6% 6%

(d) E o s i n o p h i l e s . 5% 2% 1% 0% 3% 0% 1% 2% 1%

R e d  c o r p u s e l e s . 35000a 1 365000C
H a e m o g l o b i n . 46% 64%

U r i n e ,  ( a )  S p .  g r . 1020 1018 1020 1024 1020
( b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Slight Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil Nil Nausei i  Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Date. 13.12.11 S A L V A R S A N .  .5 Grammes. Case number.10
(Fifth, dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 1 0 .124.1 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 76 82 90 ICO 96 76 72 72 72
R e s p i r a t i o n . 22 22 26 26 26 22 22 20 22

T e m p e r a t u r e . 98.4 98.4 99.2 LOO.4 1 0 0 . 98.4 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 6250 6562 8125 7812 8437 7187 6925 6562 6562
(a) P o l y m o r p h s . 67# 69# 74# 00O'- 82# 76# 70# 70# 68#
( 6 )  L y m p h o c y t e s . 21% 25# 20# 16# 1 2 # 18# 23# 24# 26#
( c )  L a r g e  m o n o s . 4 % 4# 5# 5# 4# 6# 6# 5# 5#
(d) E o s i n o p h i l e s . 2% 2# 1# 1# 2# 0# 1 # 1# 1#
R e d  c o r p u s e l e s . 47000(1 1750000
H a e m o g l o b i n . 94#

1016
93#

U r i n e ,  (a) S p .  g r . 1018 1 0 2 2 1016 1016
(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Slight Slighd, Nil Nil Nil Nil
V o m i t i n g . Nil Nil Nil Nausesi Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Disease contracted : In Bangalore in May 1911 

Previous treatment : Nil.

Condition on admission : Diffuse macular rash over 
face,body and limbs. Severe ulceration of right 

tonsil. Large phagadenic chancre on glans penis. 
Running slight temperature. Vision normal.
Hearing normal. Weight 134 lbs. Wassermann 
reaction 4- -v- A-.

17.7.11 : R.b.c. 4,200,000. Hb..68^
20.7.11 : Salvarsan .4 grammes intravenously.

Reaction severe.
21.7.11 : Morning temperature 99. Evening normal. 

Slight headache, otherwise well.
24.7.11 : Ulcer on tonsil almost healed. Rash 

rapidly fading. Chancre healing rapidly. Herpes 
on lips. Weight 134 lbs. R.b.c. 4,220,000.

Hb. 74^
2-7.7.11 : Throat quite normal. Rash still faintly 
present on chest and back. Sore on penis healing.

3.8.11 : Rash still visible on chest and back.
Throat quite normal. Chancre healed. Wassermann 
reaction +  + . Weight 132 lbs. R.b.c. 4,540,000. 

Hb. 88%

4.8.11 : /

Name : Pte.D. No.5578. 14th Kings Hussars. Case 11

Admitted : 6 th July 1911.
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4.8.11 : Salvarsan .4 grammes intravenously. Reac
tion mild Maximum temperature 99.8. Pulse 90.

5.8.11 : Patient feels quite well. Weight 138-g- lbs. 
R.b.c. 4,600,000. Hb. 90%

10.8.11 : Rash completely gone. Throat normal.

Sore on penis healed. No active signs of disease. 
Discharged hospital to attend. Weight 138 lbs. 

R.b.c. 4,720,000. Hb. 94^.

20.8.11 : No active signs of disease. Weight 140 
lbs. R.b.c. 4,750,000. Hb. .

15.9.11 : No active signs of disease. Weight 141-g- 
lbs. Wassermann reaction — . R.b.c. 4,830,000. 

Hb. 94^.
15.1C.11 : No active signs of disease. Patient in 

excellent health. Wassermann reaction negative. 
Left Bangalore for Mhowwith his Regiment.

Four months under observation; no recurrence.
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Date. 20.7.11 S A L V A R S A N .  *4 Grammes. Case number. 11 
__________________(First dose)____________________________________

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . ri7.ii 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 74 78 86 112 120 90 74 76 76
R e s p i r a t i o n . 24 22 28 32 32 26 22 22 22
T e m p e r a t u r e . 98.8 99.2 99.8 103.8 101.6 99. 98.4 98. 4 98.4
B l o o d - p r e s s u r e .

L e u e o e y t o s i s . 8437 8750 9375 12500 12185 10312 7812 6925 6250
( a )  P o l y m o r p h s . 62% 63% 16%

coCO 00 oo
!

80%

0
2 10% 12%

( 6 )  L y m p h o c y t e s . 28% 33% 20% 10^ 9% 14% 24% 24 % 23%

( c )  L a r g e  m o n o s . 10% 3% 4% 2% 3% 3% 4% 3% 4%

(d) E o s i n o p h i l e s . 0% 1% 0% 0% 0% 1% 0% 1% 1%
R e d  o o r p u s e l e s . 420000( ) 12.200GC
H a e m o g l o b i n . 68% 14%

U r i n e ,  (a) S p .  g r . 1020 1028 1022 1018 1 02 0

(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight S e v er<: V ery  Severe Severe Slight Nil Nil Nil
V o m i t i n g . Nil Nil Nausea Slight Severe Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Blsea.se contracted : In Bangalore in July 1911.
Previous treatment : Nil

Condition on admission : Chancre on glans penis healed. 

Well marked macular rash on chest and limbs. In

guinal and cervical glands enlarged and shotty.
Well marked disordered action of heart. Pulse 
irregular. Complains of praecordial discomfort.
Faint systolic mitral bruit propogated towards 
arilla. Patient is a heavy cigarette smoker.

Vision normal. Hearing normal. V/eight 156 lbs. 
Wassermann reaction +  + +. R.b.c. 4,600,000. Hb.68^

17.8.11 : Salvarsan .5 grammes intravenously. Re
action very severe. Well marked cyanosis of face 
and chest. Pulse rapid, slightly irregular, eas
ily compressible. Feeling much better by evening.

18.8.11 : Patient feels quite well. Pulse still 
rapid, 92 per minute, and slightly irregular.

19.8.11 : Feels quite well. Herpes round lips.
£1.8.11 : Rash fading rapidly. Glands slightly

smaller. Weight 154 lbs.
1.9.11 : Rash completely faded. Glands normal. No 
active signs of disease. Discharged hospital to 

attend.

Name : Gunner P. No.48028. 2nd Battery R.S.O. Case 12

Admitted : 15th August 1911
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4.10.11 : No active signs of disease. Weight 157 lbs. 
Wassermann reaction

11.11.11 : No active signs Wassermann reaction -V+.
4.12.11 : Salvarsan .5 grammes (second dose).
Reaction slight. Maximum temperature ICO. Pulse 
8 0 .

5.12.11 : Patient feels quite well. No active signs. 
Weight 157 lbs.

15.1.12 : Ho active signs. Wassermann reaction — ,
23. 6.12 : Ho active signs. Wassermann reaction— ■„
10.12.12 : Ho active signs. Wassermann reaction— .

Period under observation sixteen months, and no re
currence .
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Date. 1 7 .8 .1 1  S A L V A R S A N .  *5 Grammes. Case number. 1 2

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 15.8. il 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 84 90 98 136 132 92 80 78 78
R e s p i r a t i o n . 22 26 28 34 30 26 26 24 24
T e m p e r a t u r e . 98. 98.8 99.8 104.4 102.2 98.8 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 9375 9687 12185 15912 16250 10312 8437 6250 5937
(a) P o l y m o r p h s . 47% 22% 68% 80% 88% 82% 76% 70% 71%

(f> ) L y m p h o c y t e s . 42%

C
O

«

24% 17% 10% 16% 10% 12%, 12%

( c )  L a r g e  m o n o s . 8% 8% 7% 2% 2% 2% 4% 6% 2%

(d) E o s i n o p h i l e s . 2% 2% 1% 0% 0% 0% 1% 1% 1%

R e d  c o r p u s e l e s . 4600000 1800000
H a e m o g l o b i n . 68?; 72%

U r i n e ,  (a) S p .  g r . 1022 1030 1026 1020 1020
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Slight Severe Slight Nil Nil Nil
V o m i t i n g . Nil Nil Slight Slighl Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Name : Pte. R. No.7336. Cameron Highlanders. Case 13
Admitted : 18th August 1911.

Disease contracted : In Bangalore in May 1910.

Previous treatment : 3 complete courses of Mercury
Condition on admission : Severe erosion and ulceration 

of "both tonsils. Slight conjunctivitis. Vision

normal. Hearing normal. Weight 124 lbs. Very
anaemic. R.b.c. 3,100,000. Hb. 60$ Wasser-
mann reaction

20.8.11,: Salvarsan .5 grammes intravenously.
21.8.11 : Reaction moderately severe. Slight head

ache and vomiting.
26.8.11 : Slough separated from left tonsil leaving 
an ulcer with a healthy base. Right tonsil almost 

healed. Herpes on lips. Weight 126 lbs.

R.b.c. 3,720,000. Hb. 70$.
28.8.11 : Tonsils normal. No signs of disease. 

Discharged hospital to attend.
30.8.11 : No active signs of disease. Weight 127 

lbs. R.b.c. 4,310,000. Hb. 82$.
15.9.11 : No active signs of disease. Weight 130 

lbs. R.b.c. 4,560,000. Hb. 90$.
20.10.11 ; Patient in excellent condition. Weight 

136 lbs. R.b.c. 4,632,000. Hb. 92$ Wasser- 

mann reaction — ,
8 . 2.12 /



8.2.12 : No active signs of disease. Weight 158 
los. Wassermann reaction — . Struck off
Syphilis Register.

23.6.12 : No signs of disease. Wassermann reac
tion .

10.10.12 : No signs of disease. Wassermann reac 
tion “"V

Period under observation,sixteen months and no re 
currence.
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Date. 2 0 .8.11 S A L V A R S A N . Grammes. Case number. 13

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 18.8.11 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 72 74 80 96 100 82 72 74 72
R e s p i r a t i o n . 22 22 24 26 28 24 22 22 22

T e m p e r a t u r e . 98.4 98.4 99.6 102. 102.8 98.4 98.2 98.4 98. 4

B l o o d - p r e s s u r e .

L e u e o c y t o s i s . 5625 5937 5937 8125 9687 9375 6562 6250 6250
(a) P o l y m o r p h s . 61$ 64$ 62$ 72$ 84$ C

D o 78$ 71$ 71$
(b) L y m p h o c y t e s . 33% 28$ 32$ 23$ 13$ 15$ 18$ 24$ 23$
( c )  L a r g e  m o n o s . 5% 7$ 6$ 5$ 3% 4$ 4$ 5$ 5$
(d) E o s i n o p h i l e s . 1% 1% 0$ 0$ 0$ 1% 1$ 0$
R e d  e o r p u s e l e s . 31000© )
H a e m o g l o b i n . 30%

U r i n e ,  (a) S p .  g r . 1024 1028 1022 1020 1020
( b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Slight Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil slight Slight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Maine : Gunner G. No. 34954. "0" Battery R.H.A. Case 14.
Admitted : 28tn August 1911.
Disease contracted : In Bangalore in 1908

Previous treatment : 4 complete courses of Mercury.

Condition on admission : Has been off Syphilis Regis
ter since December 1910 as cured. Tertiary 

ulcers on legs and feet, five on outer side of 
right calf and three on outer side of left calf.

Three on right instep. Vision normal. Hearing 
normal. Weight 155̂ - lbs. Wassermann reac
tion *+•■+• ■¥.

23.8.11 : Salvarsan .5 grammes intravenously. Reac
tion severe. Maximum temperature 103.2 and pulse 
112,4 hours after the injection. Frequent vomit

ing and severe headache.

24.8.11 : Feels quite well.
25.8.11 : Sloughs separating from all the ulcers 

which are looking healthy and shew signs of heal

ing. Herpes on lips.
27.8.11 ; Ulcers healing. Punched out appearance 

gone.
1.9.11 : Ulcers on left leg all healed. Those on 

the right stationary.
5.9.11 : salvarsan .3 grammes intravenously. Re
action mild. Maximum temperature 101.8. Pulse 
100. Slight headache and vomiting.

9.9.11 /
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9.9.11 : Ulcers healing rapidly. Herpes on lips.
25.9.11 : One indolent ulcer left on right instep. 

Others all healed. Wassermann reaction +-+. 

Salvarsan .4 grammes intravenously, (third injec
tion) . Reaction mild. Slight headache; no 

vomiting. Maximum temperature 101.2. Pulse 100.
50.9.11 : Indolent ulcer on right instep has healed. 

No active signs of disease. Discharged hospital 

to attend.
20.10.11 : No active signs of disease. Wassermann 

reaction — .
15.1.12 : No active signs of disease. Wassermann 

reaction — ,

Left for England time expired. Period under obser
vation, five months and no recurrence. Total 

Salvarsan = 1.2 grammes.
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Name : Pte. D. No.5630. 14th Kings Hussars. Case 15
Admitted : 20th August 1911.

Disease contracted : In Bangalore in January 1911.
Previous treatment : 2 courses of Mercury.

Condition on admission : Typical secondary ulcer on 
calf of left leg, size of a shilling, another size 
of a threepenny piece on right instep. Vision 

normal. Hearing normal. Weight 130-g- lbs.
R.b.c. 4,000,000. Hb. 70$. Wassermann reac
tion -+- ■+■ -V.

28.8.11 : Salvarsan .5 grammes intravenously. Reac
tion moderate. Severe headache. Slight vomiting.

30.8.11 : Patient feels quite well.
1.9.11 : Ulcer on left leg healing rapidly. That on 

right instep indolent. Weight 132 lbs.

R.b.c. 4,175,000. Hb. 75$.
7.9.11 : Ulcer on left leg completely healed. The 

one on the right instep almost gone. Weight 134

lbs. R.b.c. 4,480,000. Hb. 88$.
10.9.11 : Ulcers all healed. Discharged hospital to 

attend.
18.9.H : No active signs of disease. Weight 137 

lbs. R.b.c. 4,790,000. Hb. 92$. Wassermann 

reaction -+*•
20.10.11 : No active signs of disease. Weight 140 

lbs. R.b.c. 4,965,000. Hb. 94$. Wassermann 
reactionr-. Left Bangalore for Mhow with his Regi
ment. Under observation 2 months and no recurrence.
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Date. 28.8.11 S A L V A R S A N .  .5 Grammes. Case number. 15

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 2ff.au 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 78 78 84 106 100 78 74 74 76

R e s p i r a t i o n . 23 24 26 26 24 22 22 22 22

T e m p e r a t u r e . 98.4 98.4 99. 100.8 99.2 98.4 98.2 98.4 98.4

B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 10937 , 6925 7500 8125 7187 6250 6562 5937 6925
( a )  P o l y m o r p h s . 70%

C
O

C
O 71% 86%

C
V

i

œ

77% 70^ 71% 70%

( 6 )  L y m p h o c y t e s . 26% 28% 23% 12% 14% 20% 22^ 24% 23%

( c )  L a r g e  m o n o s . 4% 4% b % 2 % 4% 3% 6 % 4% f ĉr/ U /o

(d) E o s i n o p h i l e s . 0% 0% 1% 0% 0% 0% 2% 1% 2%

R e d  c o r p u s e l e s . 40000CX) 1125 QOC
H a e m o g l o b i n . 70% 73%

U r i n e ,  (a) S p .  g r . 1023 1026 1020 1020 1020
(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Severe Severe Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Slight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



Disease contracted : In Bangalore in December 1910-

Previous treatment : Two courses of Mercury, and .6 
grammes Salvarsan intramuscularly.

Condition on admission : Large ulcers on both tonsils 
with tenacious sloughs. Vision normal. Hearing 
normal. Weight 136̂ - lbs. Wassermann reac
tion

28.8.11 : Salvarsan .5 grammes intravenously. Reac
tion severe. Headache and vomiting.

29.8.11 : Patient had a restless night. Morning 
temperature 99.4. Evening normal. Pulse 80.

30.8.11 : Feels quite well. Wonderful improvement 
in throat. Sloughs have all come away and ulcers 

are looking healthy.
2.9.11 : Patient feels very fit. Ulcers healed. 
Discharged hospital to attend.

7.9.11 : Throat quite normal. Weight 138 lbs. 

Wassermann reaction •+“*
11.11.11 : No active signs of disease. Wassermann 

reaction — ,
15.1.12 : No signs of disease. Weight 147 lbs. 

Wassermann reaction — .

23.6.12 :/
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Name : Pte.B. No.5817. Cameron Highlanders. Case 16

Admitted : 26th August 1911.



23.6.12 : No active signs of disease. Weight 148 
lbs. Wassermann reaction — ,

29.8.12 : No signs of disease. Weight 150 15s. 
Wassermann reaction — ,

10.12.12 : Patient in excellent health. Wassermann 
reaction — .

Period under observation, sixteen months and no 
recurrence .
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Date. 2 8 .8 .1 1  S A L V A R S A N .  . 5  Grammes. Case number, 1 5

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 26 .8.11 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 76 90 1 1 0 104 98 80 74 76 74

R e s p i r a t i o n . 24 24 28 26 28 24 24 23 24
T e m p e r a t u r e . 98.8 99.6 103. 102.2 100. 99.4 98. 4 98.4 98.
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 9375 9687 11370 10937 12185 8750 7500 6562 6925
(a) P o l y m o r p h s . 62% 75# 83# 86% 85# 18% 73# 70# 69#
( b)  L y m p h o c y t e s . 35 % 20% 14# 11% 11# 15# 24# 23# 22#
( c )  L a r g e  m o n o s .

;3;% 5# 3 % 8 % 4 % 6% 3# 6# 8#
(id)  E o s i n o p h i l e s . o# 0% 0% 0% 0% 1# 0# 1 % 1 #

R e d  c o r p u s e l e s . 430000' ) H6000C
H a e m o g l o b i n . 62# 78#
U r i n e ,  (a) S p .  g r . 1022 1028 1024 1020 1020
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight SevereSevere Severe Nil Nil N i l Nil
V o m i t i n g , Nil Nil SI i ght SligtLt Nil Nil Nil Nil Nil
D i a r r h o e a . Nil rNil Nil Nil Nil Nil Nil Nil Nil
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Disease contracted ; In Bangalore in January 1910.
Previous treatment : 4 courses of Mercury
Condition on admission : Ulceration and congestion
of fauces with oedema. Vision normal. Hearing

normal. Weight 134 lbs. Wassermann reaction
5.9.11 : Salvarsan .5 grammes intravenously. Reac
tion mild. Slight headache and vomiting.

15.9.11 : Oedema all gone, and ulcers healing.
20.9.11 : Ulcers all healed. Slight congestion of 

throat continues.
50.9.11 : Salvarsan .4 grammes intravenously. Reac
tion mild. Maximum temperature 102. Pulse 108. 
Slight headache; no vomiting.

1.10.11 : Patient feels quite well. Weight 138 lbs.
15.10.11 ; Throat normal. No active signs of disease. 

Discharged hospital to attend.
25.10.11 : No active signs of disease. Wassermann 

reaction — . Left Bangalore for Mhow with his

regiment.

Under observation two months, and no recurrence.

Name : Pte.G. No.1689. 14th Kings Hussars. Case 17

Admitted : 3rd September 1911.
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Date. 5.9 11 S A L V A R S A N . .5 Grammes. Case number. 17

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 3.9.1] 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 72 84 90 110 96 78 72 70 74

_

R e s p i r a t i o n . 22 23 26 24 24 22 22 22 22
T e m p e r a t u r e . 98.4 99. 99.2 101.8 99.2 98.4 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 8750
(a) P o l y m o r p h s . 65%

(b) L y m p h o c y t e s . 20%

( c )  L a r g e  m o n o s . 5%

(d) E o s i n o p h i l e s . 0%

R e d  c o r p u s e l e s . 490000< )

H a e m o g l o b i n . 90%

U r i n e ,  (a) S p .  g r . 1018 1026 1022 1022 1018
(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Slight Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Slight Nil Nil Nil Nil Nil

-

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Name : Pte.E. No.3075 14th Kings Hussars. Case 18.
Adml tied : 3rd September 1911.

Disease contracted : In Bangalore in 1909

Previous treatment : 4 courses of Mercury
Condition on admission : Ulceration of fauces and 

pharynx. Vision nomai. Hearing nomai.
Weight 156 lbs. Wassermann reaction ■+■ ■+• +.

5.9.11 : Salvarsan .5 grammes intravenously.
Reaction mild. Severe headache. Slight vomiting.

10.9.11 : Ulcers on fauces healed. Ulcer on pharynx 

almost gone. Discharged hospital to attend. » 

We i ght 160-js- lh s .
15.9.11 : Throat quite normal. No active signs of 

di sease.
15.10.11 : No active signs of disease. Wassermann 

reaction — .
20.10.11 : ilo signs of disease. Left Bangalore for 

Mhow with his Regiment.

Under observation, six weeks.
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Date 5 . 9 . 1 1  S A L V A R S A N . , 5 Grammes. Case number, iq

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 5.9.13 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 76 78 114 96 98 76 76 74 74
R e s p i r a t i o n . 22 22 34 30 28 22 22 22 22
T e m p e r a t u r e . 98.4 98.6 100.4 99.8 99.8 98.4 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

( 6 )  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1020 1028 1018 1018 1016
(f>) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Severe Severe Severe Nil Nil Nil Nil
V o m i t i n g . Nil Nil Nausea Slight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Disease contracted : In Bangalore in January 1911 

Previous treatment : 5 courses of Mercury 

Condition on admission : Ulcers on both tonsils.
Vision normal. Hearing normal. Weight 155 lbs. 
Wassermann reaction -+-+•+*

25.9.11 : Salvarsan .5 grammes intravenously. Reac

tion moderate. Slight headache and vomiting.

29.9.11 : Ulcers on tonsils healed. Throat normal. 
Discharged hospital to attend.

25.10.11 : No active signs of disease. Wassermann 

reacti on 4-,
20.11.11 : No active signs of disease. Wassermann 

reaction — .
8.2.12 : No active signs of disease. Vision normal. 
Hearing normal. Weight 162-g- lbs. Wassermann 
reactionr-. Left Bangalore for Madras.

Name : Pte.D. No.7999. Cameron Highlanders. Case 19

Admitted : 20th. September 1911.

Under observation, five months, and no recurrence.
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Date. 25.9.11 S A L V A R S A N . .5 Grammes. Case number, 19

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 20.9.11 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 76 80 92 100 90 78 74 74 76
R e s p i r a t i o n . 22 26 26 28 24 22 22 22 22
T e m p e r a t u r e . 98.4 98.8 100. 101.4 100.2 98.4 98.4 98.4 98 .4
B l o e d - p r e s s u r e .

L e u c o c y t o s i s . 8437 7812 8750 10060 9375 7500 7500 6250 6562
(a) P o l y m o r p h s . 64^ 65^ 69% 16% 14% 68^ 12% 10% 69%
(b) L y m p h o c y t e s . Zl% 21% 25% 18% 2.1% 25% 22% 24% 25%

( c )  L a r g e  m o n o s . 5 % 1% 6% 4% 4% 6% 1% 5% 4%

( d )  E o s i n o p h i l e s . 0% 1% 2% 0% 1% 1 % 0% 1 % 2%

R e d  e o r p u s e l e s . 42 000CO 4500000
H a e m o g l o b i n . 80% 86%

U r i n e ,  ( a )  S p .  g r . 1024 1030 1022 1018 1016
(b) A l b i i m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Slight Nil Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



Disease Contracted : In China in 19C9 

Previous treatment : 4 courses of Mercury and .6 
grammes Salvarsan intramuscularly.

Condition on admission : Tertiary ulcers with wash 
leather bases on both tonsils. Hearing normal. 

Vision normal. Weight 130 lbs. Wassermann 
reaction 4--V--K

10.10.11 : Salvarsan .5 grammes intravenously.
Reaction slight. Severe headache. No vomiting.

14.10.11 ; Ulcers on throat healed. Discharged hos

pital to attend. Weight 132 lbs.
20.11.11 : No active signs of disease. Wassermann 

reaction — .
20.12.11 : Throat normal. No signs of disease. 
Wassermann reaction — ,

Patient left for England, time expired.
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Name : Pte. M. No.6878. Cameron Highlanders. Case 20

Admitted : 5th October 1911.

Under observation, two months.
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Date. îo.io.ii S A L V A R S A N . . 5 Grammes. Case number, 20

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 5.1011 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 78 86 100 98 78 76 76 78 78
R e s p i r a t i o n . 22 22 26 22 22 22 20 22 22
T e m p e r a t u r e . 98.4 98.6 101. 99.8 98.6 98.4 98.4 98. 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  o o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1016 1022 1016 1016 -

( 6 )  A l b u m i n . Nil Nil Nil Nil
H e a d a c h e . Nil Si ight Severe Severe Slight Nil Nil Nil
V o m i t i n g . Nil Nil Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil
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Disease contracted : In England in 1906.

Previous treatment : Has had 5 complete courses of 
Mercury

Condition on admission : Congestion of throat and 
small ulcers on fauces. Vision normal. Hearing 
normal. Weight 134 lbs. Wassermann reaction -*--*•+■

10.10.11 : Salvarsan .5 grammes intravenously. 
Reaction very mild. Slight headache and vomiting .

16.10.11 : Ulcers on fauces healed. Throat normal. 

Discharged hospital to attend.
26.10.11 : No active signs. Wassermann reaction-**«

Left Bangalore for Mhow with his regiment.

Name : Pte. C. 14th Kings Hussars. Case 21.

Admitted : 10th October 1911.
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Date. 1 0 . 1 0 . 1 1  S A L V A R S A N . »5 Grammes. Case number. 21

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 30X11 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 76 82 110 104 80 72 70 74
R e s p i r a t i o n . 24 24 32 30 26 24 20 22
T e m p e r a t u r e . 97. 98.4 101.8 101.2 98.6 68.4 98.4 98.4

B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

(ft) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

( d )  E o s i n o p h i l e s .

R e d  e o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1014 1020 1016 1014
( f t )  A l b u m i n . Nil Nil Nil Nil
H e a d a c h e . Nil Nil Blight SI i ght Nil Nil Nil Nil
V o m i t i n g . Nil Nil Blight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil
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Name : Pte.B. No.5296. 8th Battery R.E.A. Case 22.
Admitted : 15th October 1911.

Disease contracted. : In England in March 1911

Previous treatment 2 courses of Mercury and .6 grammes 

Salvarsan intramuscularly.
Condition on admission : Severe ulceration of tonsils, 

with marked oedema and congestion of pharynx.

Vision normal. Hearing normal. Weight 156 lbs. 

R.b.c. 4,000,000. Hb.66^. Wassermann reac
tion 4- +  -K

18.10.11 : Salvarsan .5 grammes intravenously. Re
action severe. Bad headache and vomiting.

19.10.11 : Morning temperature 99.4, evening 99.
Slight headache, otherwise feels well.

20.10.11 : Slight headache still continues.
22.10.11 : Patient quite well again. Sloughs separ
ated from tonsils leaving healthy bases. Weight 

137 lbs. R.b.c. 4,125,000. Hb.78^.
27.10.11 : Ulcers healing rapidly. Weight 138 lbs. 
R.b.c. 4,628,000. Hb . 90%. Wassermann reaction 4-.

30.10.11.; Ulcers healed. Throat normal. Discharged 

hospital to attend.
11.11.11 : No active signs of disease. Weight 139 

lbs. R.b.c. 4,840,000. Hb. 92% . Wassermann 

reaction 4-.
14.11.11 : salvarsan .4 grammes intravenously. Reac

tion mild. Maximum temperature 100.8. Pulse 100.

20.11.11 /



20.11.11 : No active signs of disease. R.b.c 
5,000,000. W o .94%

20.12.11 : No active signs of disease. Wassemann 
reaction— . Weight 141 lbs.

28.5.12 : Patient in excellent health. Weight 144 

lt>s. R.h.c. 5,100,000. Kb. 96%

14.4.12 : No signs of disease. Wassemann reac
tion — ,

17.5.12 : No signs of disease. struck off Syphilis 

Regi ster.

25.6.12 : No active signs of disease. Wassermann
reaction — ,

10.12.12 : No signs of disease. Wassermann reac

tion — .

Under observation, fourteen months and no recurrence.
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Date. 18 .10 .11  S A L V A R S A N . *5 Grammes. Case number, 22

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 15.30.IL 1 h o u r . 2 h o u r s . 4  h o u r s . 8 h o u r s . 2 4  h o u r s . 4 8  h o u r s . 72 h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 74 78 94 110 100 76 74 78 74
R e s p i r a t i o n . 22 22 26 28 24 22 20 22 22
T e m p e r a t u r e . 98.4 98.8 100.8 102.4 99.2 99.4 98.4 98.4 98.4
B l o o d - p r e s s u r e . 120 118 110 100 110 118 120
L e u c o c y t o s i s . 9687
( a )  P o l y m o r p h s . 64%

(b) L y m p h o c y t e s . 52%

( c )  L a r g e  m o n o s . 4%

(d) E o s i n o p h i l e s . 0%

R e d  e o r p u s e l e s . 4000C0C
H a e m o g l o b i n . 65%

U r i n e ,  (a) S p .  g r . 1016 1024 1018 1018 1018
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Severe Severe Slight Slight Slight■ Nil Nil
V o m i t i n g . Nil Nil Severe Severe Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Admitted : 15th October 1911.

Disease contracted : In England in February 1911
Previous treatment : 2 courses of Mercury.

Condition on admission : Secondary ulcers on both 

tonsils. Vision normal. Hearing normal.

Weight 144 lbs. Wassermann reaction -+* +  -K
18.10.11 : Salvarsan .5 grammes intravenously.

Reaction mild. severe headache, slight vomiting. 
Congestion of face and chest.

25.10.11 : Ulcers healing. We11 marked rash on

face, which was not present on admission.
30.10.11 : No active signs. Discharged hospital to

attend.
11.11.11 : Ho active signs of disease. Wassermann 

reaction
14.11.11 : Salvarsan .4 grammes intravenously.

Maximum temperature 101.4. Pulse 104. Severe 
headache, slight vomiting, accompanied by diarrhoea.

15.11.11 ; Patient feels quite well. Slight diarr

hoea still continues.
20.11.11 : Patient quite well. Discharged hospital 

to attend.
10.12.11 : No active signs. Wassermann reaction— ,
24.12.11 : No active signs. Patient in excellent
health. Left for Amballa with his Battery.

Name : Driver H. No.52803. "0 "  Battery R.H-A. Case 23
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Date. 18 .1 0 .1 1  S A L V A R S A N . .5 Grammes. Case number, 25
(First dose)

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 15. IQ 31 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 82 88 100 96 82 76 78 74 78
R e s p i r a t i o n . 24 26 26 28 24 24 22 22 24
T e m p e r a t u r e . 98.4 99. 101.8 101. 99.4 98.4 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 8750 9062 13856 14062 8125 5316 5937 5Q00 7987
( a )  P o l y m o r p h s . 65 % 71% 85% 81% 74% 71% 75% 72% 73%
(b) L y m p h o c y t e s . 30% 26 % 14% 16% 18% 26% 20% 23% 21%
( c )  L a r g e  m o n o s . 4% 3% 1 % 3% 7% 2% 4% P\C?/*J/o 4%
(d) E o s i n o p h i l e s . 1% 0% 0% 0% 1% X/o 1% 0% 2%
R e d  c o r p u s e l e s . 460000( 480000C
H a e m o g l o b i n . 75% 86%
U r i n e ,  (a) S p .  g r . 1016 1022 1016 1016 1020
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight Severe Severe Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nausea Slight Slight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Disease contracted : In Bangalore in June 1910. 
Previous treatment : 4 courses of Mercury.
Condition on admission : Marked congestion of throat, 

with deep ulcers on pharynx. Vision normal.

Hearing normal. Weight 144-g- lbs. Wassermann
reaction

18.10.11,: Salvarsan .5 grammes. Reaction mild. 
Slight headache and vomiting.

21.10.11 : Congestion of throat gone. Ulcers heal
ing rapidly.

24.10.11 : Ulcers healed. No signs of disease. 

Discharged to attend.
11.11.11 : No active signs of disease. Wassermann 

reaction -*-*
20.11.11 : No signs of disease.
Left Bangalore for Mhow with his regiment.

Name : Pte.H. No.5721. 14th Kings Hussars. Case 24.

Admi11ed : 15th October 1911.
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Date. 1 8 .1 0 .1 1  S A L V A R S A N . . 5 Grammes. Case number, 24

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 15.10.1 .  1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 S  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 80 86 100 92 84 78 78 78 76
R e s p i r a t i o n . 22 24 28 26 24 24 22 20 22
T e m p e r a t u r e . 98.4 98.6 101. 100.4 98.8 98 .4 98.2 98.4 97.8
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 8125
(a) P o l y m o r p h s . 64%

(b) L y m p h o c y t e s . 29%

( c )  L a r g e  m o n o s . 1%

(d) E o s i n o p h i l e s . 0%

R e d  c o r p u s e l e s . 480000C
H a e m o g l o b i n . 88%

U r i n e ,  (a) S p .  g r . 1018 1024 1018 1018 1020
(t>) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Slight Nil Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



Disease contracted : In Bangalore in September 1911. 
Previous treatment : Nil.

Condition on admission : Well marked secondary rash 
on chest, back and limbs. A hard sore on dorsum 
of penis, practically healed. Inguinal and cervical 

glands enlarged. Vision normal. Hearing normal. 
Weight 170 lbs. Wassermann reaction -t- +■ -V-,

R.b.c. 3,800,000. Hb. 70$.
14.11.11 : Salvarsan .5 grammes intravenously. Reac

tion severe. Severe headache and vomiting. Pulse 

rapid and easily compressed. Pace, chest and con- 
junctivae congested.

18.11.11 : Glands getting smaller. Chancre healed. 
Rash almost disappeared. Weight 174 lbs.

R.b.c. 4,200,000. Hb. 80$.
24.11.11 : Glands small but shotty. Rash quite gone. 
Weight 176 lbs. Wassermann reaction -+• ■+-.

R.b.c. 4,500,000. Hb. 90$.
10.12.11 : Slight congestion of throat.and oedema of 

fauces. R.b.c. 4,900,000. Hb. 94$. Weight

175 lbs.
18.12.11 ; Salvarsan .5 grammes intravenously. Reac

tion slight. Maximum temperature 100.8. Pulse 
104. Slight headache and vomiting.

,21.12.11 /
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Maine : Pte. M. Mo. 7587. Cameron Highlanders. Case 25

Adrniteed : 10th November 1911.



21.12.11 : Throat normal. Glands just palpable. 

R.b.c. 4,880,000. Hb. 92^. Weight 178 lbs. 
Discharged hospital to attend.

15.1.12 : No signs of disease. Weight 180 lbs. 
Wassermann reaction — .

25.6.12 : No signs of disease. Wassermann reac
tion — ,

22.8.12 : No signs of disease. Wassermann reac
tion— . Struck off Syphilis Register.

25.10.12 : No signs of disease. Weight 181 lbs. 

Wassermann reaction— ;
12.12.12 : No signs of disease. Wassermann reac

tion — .

Under observation fourteen months and no recurrence.
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Date. 14.11.11 S A L V A R S A N . • 5 Grammes. Case number, 2b

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . IO.ll.IL 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 G  h o u r s .

P u l s e  r a t e . 70 68 92 110 80 70 68 68 72
R e s p i r a t i o n . 2 2 . 22 26 28 24 22 20 20 18
T e m p e r a t u r e . 98.4 98.4 100.2 10%. 99.2 98.4 98. 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o e y t o s i s . 9062
(a) P o l y m o r p h s .

l—I

( f t )  L y m p h o c y t e s . Z2>%

(c) L a r g e  m o n o s . 5%

(d) E o s i n o p h i l e s . 1 %
R e d  c o r p u s e l e s . 380000G 4200000
H a e m o g l o b i n . 10% 84%

U r i n e ,  (a) S p .  g r .

( 6 )  A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .
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Admi11ed : 10th November 1911.

Disease contracted : In Bangalore in June 1910.
Previous treatment : 3 courses of Mercury.
Condition on admission : Well marked congestion and 

oedema of throat. Vision normal. Hearing normal. 
Weight 144 lbs. Wassermann reaction +

25.11.11 : Salvarsan .5 grammes intravenously. Re
action slight. Severe headache and slight vomit

ing.
30.11.11 : Throat normal. No active signs of disease 
Discharged hospital to attend.

20.12.11 : No signs of disease. Wassermann reac

tion -f--K
5.1.12 : Salvarsan .5 grammes intravenously. Reac

tion mild as regards headache and vomiting and 
temperature, v/hich only reached 100°, but pulse 
very rapid, 140 in four hours, weak and easily com
pressible. Well marked cyanosis.

5.1.12 : No signs of disease. Discharged hospital 

to attend.
15.1.12 : No signs of disease. Weight 148 lbs. 

Wassermann reaction-P.
15.2.12 : No signs of disease. Wassermann reac

tion — .
22.7.12 : No signs of disease. Wassermann reac

tion.— . Struck off Syphilis Register.

12.12.12 /

Name : Pte.M. No.7523. Cameron Highlanders. Case 26.



12.12.12 : No signs of disease. Wassermann reac
tion — .

Under observation thirteen months and no recurrence.
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Date. 25.11.11 S A L V A R S A N . .5 Grammes. Case number, 26

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 10.1111 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 66 78 104 98 90 72 70 68 74
R e s p i r a t i o n . 20 24 28 26 24 20 20 20 22
T e m p e r a t u r e . 98.4 99. 101.8 101. 99.2 98. 98.4 98.4 98.4
B l o o d - p r e s s u r e . 116 114 94 96 112 118 120
L e u c o c y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

( d )  E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1020 1028 1022 1018 1018
[b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .
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Disease contracted : In Scotland in December 1910. 

Previous treatment : 3 courses of Mercury.
Condition on admission : Secondary ulcers on fauces. 

Vision normal. Hearing normal. Weight 140 lbs.A
Wassermann reaction -V- + .

2b .11.11 : Salvarsan .5 grammes. Reaction mild. 

Severe headache. Vomitted four times between 
second and fourth hours.

1.12.11 : Ulcers almost healed.
10.12.11 : Throat normal. No active signs. Dis

charged hospital to attend.
20.12.11 : No active signs. Weight 143 lbs. 

Wassermann reaction — .
14.4.12 : No active signs. Wassermann reaction— .

17.5.12 : No active signs. Struck off Syphilis 

Regi ster.
25.6.12 : No active signs. Wassermann reaction— ,
12.12.12 : No active signs. Wassermann reaction —

Name : Pte. R. N o .7276. Cameron Highlanders. Case

Ad.mitted : 10th November 1911.

Under observation thirteen months and no recurrence
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Date. 25.11.11 S A L V A R S A N . *5 Grammes. Case number. 27

B e f o r e  

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 3D.31.IL X  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 76 80 94 98 86 74 72 72 74
R e s p i r a t i o n . 22 22 28 30 26 20 20 22 20
T e m p é r a t u r e . 98.4 98.6 101.4 102. 100.2 98.4 97.8 98. 98.4
B l o o d - p r e s s u r e . 130 120 108 108 114 112 122
L e u o o c y t o s i s .

_

(a) P o l y m o r p h s .

( b)  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1026 1032 1022 1022 1020
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Severe Severe Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight SI i girt Nil Nil Nil Nil Nil

NilD i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil



Admitted : 10th November 1911.

Disease contracted ; In England in May 1911

Previous treatment : 8 injections of Mercury
Condition on admission : Mucous patches on inner

sides of cheeks, and on tongue and palate. Several 
small ulcers on fauces. Vision normal. Hearing 

normal. Weight 146 lbs. Wassermann reaction +- + +,
25.11.11 : Salvarsan .5 grammes intravenously.

Reaction very mild. Slight headache for si?: hours 
and a little vomiting. Face, eyes,and chest con

gested.
50.11.11 : Mucous patches all gone,, and ulcers almost 

healed.
2.12.11 : No signs of disease. Discharged hospital 

to attend.
28.12.11 : No signs of disease. Wassermann reac

tion
5.1.12 : Salvarsan .5 grammes intravenously. Reac
tion severe. Bad headache from second hour until

a
evening. Pulse 100. Maximum temperature 105.2. 
Given Caffiene Cit grs. 1, Phenacetin grs. 5.

4.1.12 : Temperature normal. Pulse 90. Slight 

headache .
6.1.12 : Patient quite well. Discharged hospital 

to attend.
15.2.12 /
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Name : Pte.W. No.7229. 7th Q.O.Hussars. Case 28.



15.2.12 :

25.6.12 :
18.10.12 

12 .12.12

Under obse

No active signs, 

active signs, 
active 

active

Wassermann

Wassermann
Wassermann

Wassermann

and
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reaction — . 
reaction — , 
reaction — -, 

reaction — ,

no recurrence.i on thirt

No 

: No
No

rvat

signs. 
signs.

een months
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Date. 25.11.11 S A L V A R S A N . .5 Grammes. Case number, 28
(First dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 20.1111 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 84 98 100 96 86 78 78 70 68
R e s p i r a t i o n . 26 28 28 26 24 24 23 18 20
T e m p e r a t u r e . 99. 99.4 100.8 99.2 98.4 98.4 98. 98.2 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 9687 8437 10312 11370 9375 6925 6925 6250 6562
(a) P o l y m o r p h s . 68% 6A% 11% 90% 0

3 12% 68% 12% 71^
(b) L y m p h o c y t e s . 29% 52% 21% 1% 12% 25% 26% 22% 25%

( c )  L a r g e  m o n o s . 2% A% 0% 2% 4 % 4 % A % 5 % 5%

(d) E o s i n o p h i l e s . 1% 0% 2% 1 % 0% 2% 1%

R e d  c o r p u s e l e s . 420000C 1200000
H a e m o g l o b i n . 65% 68%

U r i n e ,  (a) S p .  g r . 1014- 1018 1014 1C14 1014
( 6 )  A l b u m i n . Nil Nil: Nil Nil Nil
H e a d a c h e . Nil Slight SI i ght Slight Nil Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



Disease contracted ; In England in October 1911 
Previous treatment : Nil

Condition on admission : Secondary ulcers on both 

tonsils. Extensive condylomata round anus.
Vision normal. Hearing normal. Weight 140 lhs. 
V/assermann reaction 4 -  4-4-,

25.11.11 : Salvarsan .5 grammes intravenously. Reac
tion moderate. Severe headache and vomiting.

29.11.11 : Ulcers on tonsils healed. Condylomata 
almost gone. A very rapid and extraordinary im

provement. Weight 145 lbs. R.b.c.3,900,000. Wo .80%

2.12.11 : Throat normal. Condylomata disappeared.

4.12.11 : No active signs. R.b.c. 4,300,000.
Kb. 86% . Discharged hospital to attend.

15.12.11 : No active signs. Weight 145 lbs.
R.b.c. 4,683,000. Hb. 90%. Wassermann reac
tion 4- 4-.

25.12.11 : No active signs. Weight 147 lbs.

R.b.c. 4,760,000. Hb. 92%.

2.1.12 : No active signs. R.b.c. 4,780,000. Hb. 92%

15.1.12 : No active signs. V/assermann reaction 4-4-.

24.1.12 : Salvarsan .5 gramraes intravenously. Reac
tion very rnild. Maximum temperature 99.8. Pulse 
90. Slight headache, no vomiting.

26.1.12 /
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Name : Pte.F. No.3562. 7th Q. 0 . Hussars. Case 29

Admitted. : 10th November 1911.



26.1.12 : No active signs. Discharged hospital to 
attend .

14.4.12 : No active signs. Weight 152 lbs. 
Wassermann reaction — .

1.7.12 : No active signs. Wassermann reaction— ,
18.10.12 : Patient in excellent condition. Weight 

154 lbs. Has gained 1 stone since November 25th 

1911. Wassermann reaction— *,
11.12 .12 : No active signs. Wassermann reaction— .

Under observation thirteen months and no recurrence.

80 .
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Date. 25.11.11 S A L V A R S A N . . 5 Grammes. Case number, 29

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 20.1111 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 S  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 84 80 117 112 92 82 78 78 82
R e s p i r a t i o n . 26 26 28 30 26 24 22 20 20
T e m p e r a t u r e . 98.4 99. 101.2 101. 99.6 98.8 98.4 98. 98.2
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . .10312
( a )  P o l y m o r p h s . 69%

(b) L y m p h o c y t e s . 34 %
( c )  L a r g e  m o n o s . e>%

(d) E o s i n o p h i l e s . 1%

R e d  e o r p u s e l e s . 3550000 390C00(
H a e m o g l o b i n . 60% 80%

U r i n e ,  ( a )  S p .  g r . 1028
(b)  A l b u m i n . Nil
H e a d a c h e . Nil Slight Severe Severe Severe: Nil Nil Nil Nil
V o m i t i n g . Nil Nil Severe Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Admitied : 24th November 1911.

Disease contracted : In England in July 1911.

Previous treatment : 2 courses of Mercury 
Condition on admission : Large secondary ulcers on 
both tonsils. Mucous patches on tongue and cheeks. 
Vision normal. Hearing normal. Weight 142 lbs. 
Wassermann reaction -*- + + .

25.11.11 : Salvarsan .5 grammes intravenously. Reac
tion moderately severe. Very bad headache and 
slight vomiting. Pulse soft and markedly irregular. 

Some cyanosis.
26.11.11 : Temperature 99. Pulse 82, no irregular
ity discernible. Patient feels himself again.

30.11.11 : Mucous patches all disappeared. Ulcers 

healing rapidly.
2.12.11 : Throat normal. No active signs of disease. 

Discharged hospital to attend. Weight 160 lbs.
9.12.11 : No active signs. Wassermann reaction-a4-.
15.12.11 : Salvarsan .5 grammes intravenously. Reac

tion slight. Maximum temperature 99.8. Pulse 86. 
No irregularity. Headache severe. Vomiting 

severe.
16.12.11 : Temperature 98.6. Pulse 86. Patient 

feels quite well. Discharged hospital to attend. 

Weight 159 lbs.

Name : Pte.C. No.5946. 7th Q.O.Hussars. Case 30.

2 - 2 . 1 2  /



2. 2.12 : No active signs.

4.4.12 : No active signs, 

mann reaction— .

25.6.12 : No active signs, 
mann reaction— ,

18.10.12 : No active signs

8.12.12 : No active signs.

Under observation thirteen

Weight 160 lbs.

Weight 160 lbs. Wasser-

Weight 160 lbs. Wasser-

Wassermann reaction— , 
Wassermann reaction— ,

months and no recurrence.

83.
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Date. 25.11.11 S A L V A R S A N . .5 Grammes. Case number. 30

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 25.111 L  1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 68 72 94 107 98 82 74 76 70
R e s p i r a t i o n . 20 20 26 50 28 22 22 20 20
T e m p e r a t u r e . 98. 98. 6 99.8 102. 100. 99. 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

( b)  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  o o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r .

( 6 )  A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .



Disease contracted : In England in September 1911. 
Previous treatment : Nil.

Condition on admission : Secondary ulcer on pharynx. 
Large condyloma round anus Vision normal.

Hearing normal. Weight 140 lbs. Wassermann 
reacti on

2.5.11.11 : Salvarsan .5 grammes intravenously. 
Reaction severe. Headache and vomiting trouble
some. Pulse rapid but regular.

26.11.11 : Morning temperature 99.2, evening normal. 
Pulse 80. Slight headache still present.

28.11.11 : Feels quite well. Ulcer on pharynx 
healing. Condyloma very much improved.

4.12.11 : Throat normal. Condyloma disappeared, 
the rapidity with which it has healed is almost 

incredible.
9.12.11 : No active signs. Weight 144 lbs. 

Wassermann reacti on .-t-
16.12.11 : Salvarsan .5 grammes intravenously. Reac
tion fairly severe. Maximum temperature 102.4. 

Pulse 98. Severe headache and vomiting.
17.12.11 : Feels quite well. No active signs. 

Discharged hospital to attend.
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Name : Pte.M. No.6127. 7th Q.O. Hussars. Case.51.

Admitted. ; 18th Novemher 1911



15.2.12 : No active signs. Wassermann reaction— .

1.7.12 : No active signs. Weight 147 lbs. Wasser
mann reaction— . Struck off Syphilis Register.

8.12.12 : No active signs. Wassermann reaction— ,

Under observation twelve months and no recurrence.

86
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Date. 25.11.11 S A L V A R S A N . .5 Grammes. Case number. 31

1 B e f o r e  

I  S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 18.11.3] 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 70 68 84 110 100 80 68 74 72
R e s p i r a t i o n . 20 20 26 32 28 24 20 22 22
T e m p e r a t u r e . 98. 98.6 1 0 0 . 102. 8 101.4 99.2 98.4 98. 97.8
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . L 312-5
(a) P o l y m o r p h s . 60^
( 6 )  L y m p h o c y t e s . Zb%

( c )  L a r g e  m o n o s . Z%

(d) E o s i n o p h i l e s . 2 %

R e d  e o r p u s e l e s . 4500000
H a e m o g l o b i n . Q 6 %

U r i n e ,  (a) S p .  g r . 1026 1030 1024 1024 1024
(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Severe Severe Severe Slight Nil Nil Nil
V o m i t i n g . Nil Nil Severe Severe Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



Disease contracted : In Bangalore in June 1910. 
Previous treatment : 5 courses of Mercury.
Condition on admission : Enlarged tonsils with marked 

congestion of throat. Has had frequent admissions 
for throat trouble. Hearing normal. Vision nor
mal. Weight 145 lbs. Wassermann reaction 4-4-4-.

1.12.11 : Salvarsan .5 grammes intravenously. Reac
tion moderate. Headache and vomiting severe.

Slight diarrhoea with cramps in abdomen. Pulse 

soft but regular.
2.12.11 : Morning temperature 99, evening normal . 

Slight diarrhoea continuing. No pains.

3.12.11 : Peels quite well. Diarrhoea ceased.

Herpes round lips,
5.12.11 : Throat normal. Discharged hospital to 

attend.
10.1.12 : No active signs. Weight 147i lbs.

*
Wassermann reaction — .

12.2.12 : No active signs. Wassermann reaction—,
1. 7.12 : No active signs. Weight 148 lbs. Wasser

mann reaction — , , Struck off Syphilis Register.
25.10.12 : No active signs. Wassermann reaction — ,
5.12.12 : No active signs. Wassermann reaction— .

Under observation thirteen months and no recurrence.
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Name : L /c  K. Cameron Highlanders. Case 52

Admitted : 30th November 1911.
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Date. 1.12.11 S A L V A R S A N . .5 Grammes. Case number, 32

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 3Q 1111 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 82 88 110 106 80 76 70 70 74
R e s p i r a t i o n . 24 24 28 32 24 22 22 20 22
T e m p e r a t u r e . 97.8 98.6 101. 100.4 99.8 99. 98.4 98. 98.4
B l o o d - p r e s s u r e .

L e u c o e y t o s i s . 6562
(a) P o l y m o r p h s . 62%

(b) L y m p h o c y t e s . 32 %
( c )  L a r g e  m o n o s . 8%

(d) E o s i n o p h i l e s . 0%

R e d  c o r p u s e l e s . 480000C
H a e m o g l o b i n . 92%

U r i n e ,  (a) S p .  g r . 1020 1026 1018 1020 1020
(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Severe Severe Severe Slight Nil Nil Nil

V o m i t i n g . Nil Nil Severe Severe Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Slight Slight Slight, Nil Nil Nil



Disease contracted : In Bangalore in March 1911. 
Previous treatment ; 2 courses of Mercury and salvarsan 

.6 grammes intramuscularly.
Condition on admission : Congestion of throat and 

several ulcers on tonsils. Has had frequent ad
missions for throat trouble. Hearing normal.

Vision normal. weight 148 lbs. Wassermann 
reaction

1.12.11 : Salvarsan .5 grammes intravenously. Reac
tion moderate. severe headache, slight vomiting. 
Face and eyes congested.

2.12.11 : Morning temperature 99.6, evening normal.

4.12.11 : Ulcers on tonsils healing/ Herpes round 

lips.
6.12.11 : Ulcers healed. Throat normal. Discharged 

hospital to attend.
9.12.11 : No active signs. Wassermann reaction -V-V.
18.12.11 : Salvarsan .5 grammes intravenously. Reac

tion severe. Temperature before injection 97.6. 

Pulse 70. Immediately after injection temperature 
99.8, pulse 76. Two hours later temperature 98, 
pulse 68. Complains of severe frontal headache.
Four hours later temperature 100.8, pulse 110.
Severe headache continues, accompanied by vomiting. 
Face and conjunctivae congested. Slight diarrhoea. 
Complains of severe pain below left costal margin.

19.12.11 /
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Name : L /c .C .  No.7825. Cameron Highlanders. Case 33

Admitted : 25th November 1911.



19.12.11 : Temperature normal. Pulse 84. Feels 
quite well. Discharged, hospital to attend.

3.1.12 : No active signs. Weight 149 lbs. Wasser 
mann reaction -4-.

15. 2.12 : No active signs. Wassermann reaction— ,
8.7 .12 : No active signs. Wassermann reaction— .

16.7.12 : Salvarsan .5 grammes intravenously.
This injection was given for provocative purposes 
to see whether the negative Wassermann reaction 

would remain negative or become positive again. 
Reaction moderately severe. Maximum temperature 
101. Pulse 112. Severe headache and slight vomit 

ing.
20. 7.12 : No active signs. Wassermann reaction— ,
25.8.12 : No active signs. Wassermann reaction— . 

Struck off syphilis Register.
18.10.12 : No active signs. Wassermann reaction —

10.12.12 : No active signs. Wassermann reaction— .

91 .

Under observation thirteen months and no recurrence.
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Date. 1.12.11 S A L V A R S A N . . 5 Grammes. Case number, 33
(First dose) ________

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 25. U X 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 S  h o u r s . 7 2  h o u r s . 9 G  h o u r s .

P u l s e  r a t e . 72 90 110 112 86 78 72 68 64

R e s p i r a t i o n . 20 24 28 30 24 24 20 20 18

T e m p e r a t u r e . 98.8 99. 101.6 102. 99.8 99. 6 98.4 98. 4 98.4

B l o o d - p r e s s u r e . 122 110 100 106 112 110 120
L e u c o c y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1014 1020 1016 1012 1014
( b)  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Severe Severe Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil Severe Severe Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil

1



Disease contracted : In Lucknow in July 1910.

Previous treatment ; 3  courses of Mercury .
Condition on admission ; Large ulcer on left tonsil 

with a sloughy base. Congestion of throat. 
Swelling and oedema of fauces. Vision normal. 
Hearing normal. Weight 144 lbs. Wassermann 
reaction -4-4-4-.

1.12.11 : Salvarsan .5 grammes intravenously. Reac
tion mild. Marked congestion of face, eyes and 

chest.
4.12.11 : Herpes round lips.
6.12.11 : Slough separated from ulcer on tonsil 
which is looking healthy. Herpes on lips drying.

8.12.11 : Throat normal. Ulcer healed. Discharged 

hospital to attend.
10.12.11 : No active signs. Wassermann r e a c t i o n  4-.
5.1.12 : No active signs. Wassermann reaction— ,
15.2.12 : No active signs. Wassermann reaction -— .

18.10.12 : No active signs. Struck off syphilis 
Register. Wassermann reaction— ,

10.12.12 :No active signs. Wassermann reaction— .

Under observation twelve months and no recurrence.
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Name : Pte.M. No.8088. Cameron Highlanders. Case 34.

Admi 11 e d : 28th November 1911.
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Date. 1.12.11 S A L V A R S A N . Grammes. Case number.

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 28.IL.H 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 78 76 102 98 82 72 74 72 72
R e s p i r a t i o n . 22 22 34 28 24 22 20 20 20
T e m p e r a t u r e . 98. 99. 101.4 101. 99.2 98.4 98.4

—  - 
98. 98. 4

B l o o d - p r e s s u r e . 120 110 98 98 96 100 116
........

L e u c o c y t o s i s .

( a )  P o l y m o r p h s .

( 6 )  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  o o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1016 1022 1018 1016 1014
(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Sii gilt Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil Severe Severe Si i giit. Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Name : Pte.J. Cameron Highlanders. Case 55.
Admitted : 25th November 1911.

Disease contracted : In Bangalore in May 1910.

Previous treatment : 5 courses of Mercury and .6
grammes Salvarsan intramuscularly.

Condition on admission : Throat congested and ulcers 
on fauces. Vision normal. Hearing normal. 
Weight 149 lbs. Wassermann reaction A- -K

1.12.11 : Salvarsan .5 grammes intravenously. Reac
tion mild. Slight frontal headache and vomiting. 
Congestion of face and eyes.

4.12.11 : Throat very much improved. Congestion 
gone. Ulcers on fauces healing.

6.12.11 : Throat normal. No active signs. Dis

charged hospital to attend.
10.12.11 : No active signs. Wassermann reaction 4-,
2.0.12.11 : No active signs. Wassermann reaction — .
15.2.12 : No active signs. Weight 151 lbs. Yi/asser- 

mann reaction — -
25.6.12 : No active signs. Wassermann reaction— ,

26.7.12 : No active signs. Salvarsan .5 grammes 
intravenously - a provocative injection. Reac
tion very mild. Slight headache one hour after 
injection when temperature was 98.4 and pulse 80. 

Vomitted once. Complains of colicy pains in ab

domen but had no motion. Four hours later 

temperature /



temperature was 99.4 and. pulse 84. Headache and 

colicy pains ceased. Feels quite well.

27.7.12 : Feels quite well. Discharged to duty.

1.8.12 : Ho active signs. Wassermann reaction— -
29.8.12 : Ho active signs. Wassermann reaction— ,
18.10 .12 :No active signs. Wassermann reaction— .

Struck off Syphilis Register.

10.12.12 : Ho active signs. Wassermann reaction— ,

Under obsei-vation twelve months and no recurrence.

96
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Date. 1.12.11 S A L V A R S A N . . 5 Grammes. Case number, 35

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 25.11.11 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 80 84 106 100 96 74 78 78 74
R e s p i r a t i o n . 24 24 28 50 24 22 20 18 18
T e m p e r a t u r e . 98.4 99. 101. 100.6 100. 98.4 98.4 98. 98.4

B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

( d )  E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  [a) S p .  g r . 1014 1020 1016 1014 1014
(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Slight Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



Idsease contracted : In England in October 1911.
Previous treatment : Nil

Condition on adrnission : Typical Hunterian chancre 

on glans penis. Faint secondary papular rash on 
chest, flanks and legs. Vision normal. Hearing 
normal. Weight 144 lbs. Wassermann reaction +•*•+.

1.12.11 : Salvarsan .5 grammes intravenously. Reac
tion severe. Marked frontal headache and vomiting 
and later diarrhoea accompanied by colicy pains 
and cramps in lower limbs.

2.12.11 : Feels better to-day, but still complains of 
headache and diarrhoea. Tongue furred, no appetite 

Morning temperature 99 8, evening normal. Pulse 
94.

3.12.11 : Feels quite fit. Herpes round lips.
6.12.11 : Rash quite faded. Chancre almost healed.
8.12.11 : Chancre healed. Discharged hospital to 

attend.
20.12.11 : No active signs. Wassermann reaction+-+.
3.1.12 : Slight congestion of throat. Salvarsan .5

grammes intravenously. Reaction not severe but 
cardiac effects marked. Pulse 120 per minute, 
regular in rate and rythym, but soft and easily 
compressible. Marked cyanosis of face and congestion 

of /
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Name '• Pte.W. No. 7147. 7th Q_.0.  Hussars. Case 36.

Admitted : 26th November 1911.



of eyes. Respiration 36 
headache and vomiting.

5.1.12 : Feels quite well, 
attend.

15.1.12 : No active signs, 
mann reaction— .

23.6.12 : No active signs.
18.10.12 ; No active signs.
5.12.12 : No active signs.

per minute. Slight

Discharged hospital to

Weight 146 lbs. Wasser

Wassermann reaction— . 
Wassermann reaction— ; 

Wassermann reaction— .
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Under observation twelve months and no recurrence.
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Date. 1.12.11 S A L V A R S A N . »5 Grammes. Case number, 36
(First dose)

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 26 .1X11 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 76 72 88 112 98 94 84 70 72
R e s p i r a t i o n . 22 22 28 56 26 24 22 18 20
T e m p e r a t u r e . 98.4 99. 102. 103.2 100. 99.8 98.4 98.4 98.2
B l o o d - p r e s s u r e .

L e u c o e y t o s i s . 10370
(a) P o l y m o r p h s . 60^
( b)  L y m p h o c y t e s . 36^
( c )  L a r g e  m o n o s . 3%

(d) E o s i n o p h i l e s . 1;%

R e d  c o r p u s e l e s . 430CCO0
H a e m o g l o b i n . 0 0 %

U r i n e ,  (a) S p .  g r . 1020 1032 1024 1020 1020
(i> ) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil i ¡li gïlt Severe Severe Severe Slighl- Nil Nil Nil
V o m i t i n g . Nil Slight Severe Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Slight Slight Nil Nil Nil



1 0 1  .

Disease contracted ; In England in November 1910. 

Previous treatment : 3 courses of Mercury and .6 
grammes Salvarsan intramuscularly.

Condition on admission : Slight congestion of throat. 
No other active signs. Vision normal. Hearing 
normal. Weight 112 lbs. Wassermann reaction

18.12.11 : Salvarsan .5 grammes intravenously. 
Reaction very mild. Slight headache and vomiting.

20.12.11 ; No active signs. Discharged hospital to

Name : Driver W. 2nd Battery R.F.A. Case 37.

Admitted : 12th December 1911

Weight 122 lbs.
attend.

28.12.11 : No active signs.
Was se rmann react ion — .

15.1.12 : No active signs. Weight 124 lbs. 
Wassermann reaction— .

14.4.12 : No active signs.

22.7.12 : No active signs.

25.8.12 : No active signs.
18.10.12 : No active signs. Wassermann reaction— ,
10.12.12 : No active signs. Wassermann reaction—.

Wassermann reaction— . 
Wassermann reaction —  
Wassermann reaction— ,

Under observation twelve months and no recurrence.
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Date. 18.12.11 S A L V A R S A N . *5 Grammes. Case number. 37

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 12.121 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 72 78 88 100 90 68 70 70 64
R e s p i r a t i o n . 18 20 26 28 24 22 22 18 20
T e m p e r a t u r e . 98.2 98.4 99. 100.4 98. 8 98.4 98.4 98.4 98.
B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

( b)  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  e o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1024 1030 1022 1022 1024
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight SI i ght Nil Nil Nil Nil Nil
V o m i t i n g . Nil Nil £>1 i gilt Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



Hanie : Pte.M. No.8090. 14th Kings Hussars. Case 38
Admitted : 10th December 1911.

Disease contracted : In Madras in October 1911.
Previous treatment : Nil

Condition on admission : Typical hard chancre on 

glans penis near fraenum. Mucous on inner side 
of cheeks. Ulcer on tip of tongue. Large condy
loma round anus. Vision normal. Hearing normal.
Weight 118 lbs. Wassermann reaction +.

18.12.11 : Salvarsan .5 grammes intravenously. Reac
tion moderately severe. Rigors. Severe headache. 
Slight vomiting. Pace flushed, eyes congested.

20.12.11 : Ulcer on tongue almost healed. Mucous 

patches on cheeks gone. Condyloma rapidly healing. 
Chancre much improved.

22.12.11 : Condyloma practically gone. Chancre al
most healed.

25.12.11 : Condyloma healed. Chancre disappeared.
No signs of disease. Discharged hospital to 

attend.
27.12.11 : No active signs. Wassermann reaction -+-
3.1.12 : Salvarsan .5 grammes intravenously. Reac

tion mild. Maximum temperature 100.8. Pulse 
104. Severe headache. Slight vomiting. No 

diarrhoea.
5.1.12 /

103



3.1.12 : No active signs. Discharged hospital to 
attend.

15.1.12 : No active signs. Wassermann reaction -f- 
5•2«12 : No active signs. Wassermann reaction — ,
Left Bangalore to rejoin his Regiment in Mhow.

Six weeks under observation.
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Date. 1 8 .1 2 .1 1  S A L V A R S A N . . 5 Grammes. Case number. 38
________________________ (First dose)__________________________________________

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 1C. 12.11 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 74 82 96 100 104 80 70 64 72
R e s p i r a t i o n . 20 26 26 24 24 22 20 18 18
T e m p e r a t u r e . 98. 98.4 99. 100.6 100. 98.8 98.2 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 9525

( a )  P o l y m o r p h s . 64%

(b) L y m p h o c y t e s . SO%

( c )  L a r g e  m o n o s . 6%

( i i )  E o s i n o p h i l e s . 0%

R e d  o o r p u s e l e s . 47C000C
H a e m o g l o b i n . 86%

U r i n e ,  (a) S p .  g r . 1020 1022 1020 1016 1018
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight Severe Severe Nil Nil Nil Nil Nil
V o m i t i n g . Nil Slight Slight Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



Disease contracted : In Bangalore in December o910. 
Previous treatment : 4 courses of Mercury.
Condition on admission : No active signs of disease. 
Wassermann reaction 4-■+■ +. Vision normal. Hearing 

normal.
18.12.11 : Salvarsan .5 grammes intravenously. Reac

tion very mild. Slight frontal headache and

v omiting.
19.12 .11 : Peels quite well. Discharged, hospital to 

attend.
28.12.11 : No active signs. Wassermann reaction -H

15.1.12 : No active signs. Wassermann reaction — .
22.7.12 : No active signs. Wassermann reaction— .

Struck off Syphilis Register.
25.10.12 : No active signs. Wassermann reaction— .
11.12.12 : No active signs. Wassermann reaction —

Under observation twelve months and no recurrence.
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Name : Pte.M. No.8094. Cameron Highlanders. Case 29.

Admitted : 18th December 1911.



107

Date. 1 8 .1 2 .1 1  S A L V A R S A N . Grammes. Case number. 39

B e f o r e  

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 18.12.1 » 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 72 78 92 104 84 78 70 68 64
R e s p i r a t i o n . 18 22 28 28 24 18 18 20 20
T e m p e r a t u r e . 98.4 98.4 99.4 99.8 98.4 98.4 98. 98.2 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 6250 6562 7187 7812 7500 5937 5957 6925 5625
(a) P o l y m o r p h s . 66% 68% 12%

C" 14% 69% 10% 11% 14%

( 6 )  L y m p h o c y t e s . 21% 25% 22% 20% 19% 23% 23% 23% 21%

( c )  L a r g e  m o n o s . 6% 6% 1% 3% 6% 1% 6% 4% 4%a

(d) E o s i n o p h i l e s . 1% 1% 0% 0% 2% 1% 1% 2% 1%

R e d  c o r p u s e l e s . 4900000
H a e m o g l o b i n . 907;
U r i n e ,  ( a )  S p .  g r . 1022 1024 1018 1018
( 6 )  A l b u m i n . Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil
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Admitted : 12th December 1911.

Pisease contracted : In October 1911.
Previous treatment : Nil.
Condition on admission : Hard chancre on glans penis. 

Secondary macular rash on chest and limbs. Inguinal 
and cervical glands enlarged, and shotty. Vision 

normal. Hearing normal. Weight 143 lbs. Wasser- 
mann reaction ->-4— K

18.12.11 : Salvarsan .5 grammes intravenously. Reac

tion severe. Severe headache and vomiting.
Rapid pulse. Eyes congested, face cyanosed.

Respiration hurried.
19.12.11 : Peels better to-day. Tongue furred, no 

appetite.
22.12.11 : Rash almost gone. Chancre healing rapidly.

28.12.11 : No active, signs. Weight 145 lbs. 
Wassermann reaction — .

14.1.12 : No active signs. Discharged hospital to 

attend.
14.4.12 : No active signs. Weight 154 lbs. Wasser

mann reaction — -
15.6.12 : Recurrence of disease-in that the negative 

Wassermann reaction has become positive again.

21.6.12 /

Name : Pte.D. No.7591. 7th Q.O. Hussars. Case 40.



21.G.12 : Salvarsan .5 grammes intravenously. Reac
tion mild. Maximum temperature 1C1. Pulse 108. 
Slight headache and vomiting. No diarrhoea.

25.6.12 : Peels quite well. Discharged hospital to 
attend.

1.7.12 : No active signs. Weight 154 lbs. Wasser
mann reaction.— .

24.7.12 : No active signs. Patient left for Poona.

Under observation eight months with recurrence at 

sixth month, the Wassermann reaction becoming 
positive. No active signs of disease developed 

and second dose of Salvarsan re-established a nega

tive Wassermann
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Date. 1 8 .1 2 .1 1  S A L V A R S A N . *5 Grammes. Case number, 40
(First dose)

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 16.32.IL 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 84 80 100 124 108 100 82 70 74
R e s p i r a t i o n . 24 24 28 36 30 24 22 18 18
T e m p e r a t u r e . 98.4 98.4 100.8 102. 99.2 98. 98.2 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 8457 7500 8437 10060 9375 8125 7187 6562 6925
(a) P o l y m o r p h s . 60# $2% 00 90# 84# 76# 70# 74# 71#
( 6 )  L y m p h o c y t e s . 35# 32# 18# 8# 13# 20# 23# 21# 22#
( c )  L a r g e  m o n o s . 5# 5 # 4# 2% 3# 4# 5# 4# 6#
(d) E o s i n o p h i l e s . 0.# 1 % 0# 0% 0# 0# O  eft ¿>/o 1# 1#
R e d  c o r p u s e l e s . 4900C0C i

H a e m o g l o b i n . 94#
U r i n e ,  ( a )  S p .  g r . 1024 1028 1022 1022 1020
(i>) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight Slight Severe Severe Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Severe Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



Bisease contracted : In Bangalore in October 1911.
Previous treatment : Nil

Condition on admission : Small primary sore on corona, 
practically healed. Faint rash on chest and flanks 

Rheumatic pains in knees and ankles. Vision normal. 
Hearing normal. Weight 144 Ids. Wassermann re
action -** + +-

5.1.12 : Salvarsan .5 grammes intravenously. Reac
tion moderate. Slight headache and vomiting.

6.1.12 : Complains of slight frontal headache, other
wise feels well. Rheumatic pains in joints gone.
Rash on chest fading. Neucleated red blood cor
puscles were found in the films taken at the fourth 
and eighth hours after the injection of the drug, 
none having previously been found, whilst doing the 

differential counts.
10.1.12 : Sore on penis healed. Rash almost disap

peared .
14.1.12 : No active signs. Weight 145 lbs. Wasser

mann reaction •+**
16.1.12 : Salvarsan .5 grammes intravenously. Reac

tion moderately severe. Severe headache and slight 
vomiting. No diarrhoea. Maximum temperature 102. 

Pulse 84.

19.1.12 /

I l l

Name : Pte.B. No.7596. Cameron Highlanders. Case 41

Admitted : 28th Beeember 1911.



19.1.12 : Feels quite well, 
charged hospital to attend.

22.2.12 : No active signs.
21.5.12 : No active signs.
1.7.12 : No active signs.

29.8.12 : No active signs.
10.12.12 : No active signs.

1 1 2

No active signs. Bis

Wassermann reaction -4-, 
Wasser.cnann reaction— . 

Wassermann reaction— . 
Wassermann reaction— . 
Wassermann reaction— .

Under observation twelve months and no recurrence.
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Date 3.1.12 S A L V A R S A N . Grammes. Case number. 41
(First dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 28,12.1 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 76 92 108 100 90 70 74 72 74
R e s p i r a t i o n . 2 2 28 26 26 24 20 22 22 20
T e m p e r a t u r e . 98.2 99. 100.6 100. 98. 98. 4 98.4 98.2 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 10937 9687 10312 10528 9062 8437 8750 8437 7812
(a) P o l y m o r p h s . 60# 64# 88% 91# 82# 16% 74# 70# 74#
(b) L y m p h o c y t e s . 31% 30% 10% 8% 16# 20% 20# 23# 21#
( c )  L a r g e  m o n o s . 1% 6% 2% 1.% 2%a 3% 5# 5# 4#
(d) E o s i n o p h i l e s . 2% 1# 0% 0% 0% 1# 1# 2# 1#
R e d  c o r p u s e l e s . 4700000
H a e m o g l o b i n . 85#
U r i n e ,  ( a )  S p .  g r . 1020 1028 1018 1016 1016
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Si i ght Nil Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Slight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil

%



Disease contracted ; In England in September 1909.

Previous treatment : 4 courses of Mercury.

Condition on admission : Two large tertiary ulcers 

on front of right forearm Two similar ulcers on 

back of left forearm. Inguinal glands enlarged. 
Large ulcer on outer side of calf of left leg. 
Vision normal. Hearing normal. Weight 146 lbs. 
Wassermann reaction 4-4-.

5.1.12 : Salvarsan .5 grammes intravenously. Reac
tion severe. Severe headache and vomiting. 

Rigors. Complains of severe pain over lumbar 

region of spine.
4.1.12 : Morning temperature 99, evening normal.

6.1.12 : Feels fairly fit. All the ulcers are 
beginning to look healthy. The only dressing 

used has been dry sterile gauze.
11.1.12 : All the ulcers healed except the one on 
his right forearm, which is looking very healthy 

however.
13.1.12 : Salvarsan .5 grammes intravenously. Reac 

tion moderate. Maximum temperature 100.2. Pulse

100. Complains of frontal headache. A little 

vomiting, no diarrhoea.
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Name : Pte.L. No.5428. 7th Q.O. Hussars. Case 42

Admitted : 30th December 1911.



16.1.12 : All the ulcers healed. Glands just pal
pable. Discharged hospital to attend. Wasser
mann reaction -t--K

14.4.12 : No active signs. Weight 149 lbs. Wasser- 
mann reaction— .

25.6.12 : No active signs. Weight 150 lbs. Wasser- 
mann reaction— .

25.8.12 : No active signs. Wassermann reaction— .
15.12.12 : No active signs. Wassermann reaction— ,

Under observation twelve months and no recurrence.
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Date 3.1.12 S A L V A R S A N . .5 Grammes. Case number. 42
(First dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 3012.1 . 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 80 86 120 114 92 72 78 66 62
R e s p i r a t i o n . 24 26 30 32 26 24 18 18 20
T e m p e r a t u r e . 98. 99.2 103. 104.2 100. 99. 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 7500 8437 11370 10937 9687 9062 7812 6250 5625
(a) P o l y m o r p h s . 62^ 68% 88% 91%

■>#C
D

1 
tS

L
 

o 0
0 72% 74% 70%

(b) L y m p h o c y t e s . 28% 10% 8% 14% 14% 22% 21% 22%

( c )  L a r g e  m o n o s . 3% 4% 2% 1 % 2% 5% 6% 5% 6%

(cZ) E o s i n o p h i l e s . 1% 0% 0% 0% 0% 1% 0% 0% 2%

R e d  e o r p u s e l e s . 430C00C
H a e m o g l o b i n . 75 %

1018U r i n e ,  (a) S p .  g r . 1020 1024 102 0 1020
( b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight Severe Severe Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil Severe Severe Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



lame : ^/c S. 7th Q.O. Hussars. Case 43.
Admitted : 28th December 1911.

Disease contracted ; In England in December 1910. 
Previous treatment : 3 courses of Mercury.

Condition on admission ; Mucous patches on inner 

side of both cheeks. Tonsils enlarged and throat 
congested. Vision normal. Hearing normal.
Weight 147 lbs. Wassermann reaction a- 

5.1.12.: Salvarsan .5 grammes intravenously . Reac
tion moderate. Slight headache and vomiting. 

Complains of dull aching pains in loins and lower 
part of legs. Face and eyes congested.

8.1.12 : Tonsils normal. Mucous patches healing.
10.1.12 : Throat normal. Mucous patches gone.
Ho active signs. Discharged hospital to attend.

12.2.12 : No active signs. Wassermann reaction— .
28.5.12 : No active signs. Weight 149 lbs. Wasser
mann reaction— .

8.7.12 : No active signs. Weight 151 lbs. Wasser
mann reaction— .

15.12 .12 : No active signs. 7/assermann reaction— .

Under observation twelve months and no recurrence.

117



118

Date. 5.1.12 S A L V A R S A N . .5 Grammes. Case number. 43

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 28.12. r 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 80 76 88 100 96 72 74 70 70
R e s p i r a t i o n . 24 26 26 26 24 2 2 20 18 20
T e m p e r a t u r e . 98. 98. 100. 102.6 102. 99. 98.4 98.4 98.4
B l o o d - p r e s s u r e . 126 124 115 109 112 115 122
L e u c o c y t o s i s . 9062
(a) P o l y m o r p h s . 60%

(b) L y m p h o c y t e s . M %

( c )  L a r g e  m o n o s . b%

( d )  E o s i n o p h i l e s . I/o

R e d  e o r p u s e l e s . 460000( >

H a e m o g l o b i n . 88%

U r i n e ,  (a) S p .  g r . 1020 1024 1020 1020 1018
(b) A l b u m i n . Mil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Slight Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Slight Slight Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Admitted : 28th December 1911.

Disease contracted : In Gibraltar in 1902.
Previous treatment : 4 complete courses of Mercury.

Has been off Syphilis Register since 1907.
Condition on admission : A large typical tertiary 

ulcer on right forearm, another one on left fore

arm, and a third one on the outer side of the right 
thigh above the knee. Vision normal. Hearing 

normal. «'eight 146 lbs. Wassermann reaction

5.1.12 : Salvarsan .5 grammes intravenously. Reac
tion moderate. Slight headache, no vomiting, no 

diarrhoea.
8.1.12 : All the ulcers beginning to look healthy 

and shew signs of healing.
12.1.12 : Ulcer on right arm almost healed. The 

ulcers on left arm and thigh look healthy but are 

not progressing very rapidly.
15.1.12 : Salvarsan .5 grammes intravenously. Reac

tion slight. Maximum temperature 99. Pulse 100. 
Slight headache, no vomiting, no diarrhoea.

18.1.12 : Ulcers healing rapidly. Patient feels 

very fit.
22.1.12 : All the ulcers are practically healed.

3.2.12 /

Name : Pte.B. No.7678. 2nd. Leicester Regt. Case 44.



3-2.12 : Ulcers all healed. No active signs. Dis
charged hospital to attend.

26.2.12 : No active signs. Weight 153 lbs. Wasser- 
mann reaction -K

16.4.12 : No active signs. Wassermann reaction— .

21.5.12 : No active signs. Wassermann reaction— . 
Rejoined his Regiment in Vellary.

Under observation three months.
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Date. 5.1.12 S A L V A R S A N . .5 Grammes. Case number, 44
(First dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 28.22.1 .  1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 70 68 78 90 74 72 70 74 70
R e s p i r a t i o n . 20 20 24 24 22 20 22 22 20
T e m p e r a t u r e . 98.2 98.4 99. 99. 6 98.6 98.4 98.4 98. 98.4

B l o o d - p r e s s u r e . 132 122 108 112 110 122 128

L e u e o c y t o s i s . 8125

(a) P o l y m o r p h s . 62^

(b) L y m p h o c y t e s . 5ô%

( c )  L a r g e  m o n o s . 5%

(d) E o s i n o p h i l e s . 0%

R e d  c o r p u s e l e s . 470000( i

H a e m o g l o b i n . 10%

U r i n e ,  (a) S p .  g r . 1018 1022 1018 1018 1016
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight- Slight Sligh'; Nil Nil Nil Nil

V o m i t i n g . Nil Nil Slight-Nausea Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



Disease contracted : In Gibraltar in 1901.

Previous treatment : 4 courses of Mercury. Has
been off Syphilis Register since 1906.

Condition on admission : Two punched out ulcers on 
left hip with wash leather bases and several old 
pigmented scars of old ulcers round them. Vision

normal. Hearing normal. Weight 158 lbs. Wasser- 
mann reaction

24.1.12 : Salvarsan .6 grammes intravenously. Reac
tion moderate. Severe headache and vomiting.

25.1.12 : Ulcers looking healthier. Sloughs separ

ated from their bases
3.2.12 : Ulcers healing rapidly.
7.2.12 : Salvarsan .6 grammes intravenously. Reac
tion slight. Maximum temperature 99.8. Pulse 
100. Slight headache and vomiting. No diarrhoea.

12.2.12 : Ulcers healed. Discharged hospital to 

attend.
8.3.12 : No active signs. Wassermann reaction -K
1.7.12 : No active signs. Weight 160 lbs. Wasser- 

mann reaction — .
15.12.12 : No active signs. Wassermann reaction — .

Under observation eleven months and no recurrence.
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Name : Pte.H. No.4639. Cameron Highlanders. Case 45.

Admitted : 23rd January 1912.
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Date. 24.1.12 S A L V A R S A N . *6 Grammes. Case number. 45
(First dose)

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 23.1.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 68 90 110 110 100 84 72 68 70
R e s p i r a t i o n . 20 22 24 26 24 20 21 20 18
T e m p e r a t u r e . 98.4 98.6 100.2 99.8 99.4 98.4 98.2 98.4 98. 4
B l o o d - p r e s s u r e .

--------------------------------

L e u c o e y t o s i s . 8437
[a) P o l y m o r p h s . 5 6%

-----------------
(b) L y m p h o c y t e s . 3 6%

( c )  L a r g e  m o n o s . 8 %
(d) E o s i n o p h i l e s . 0%

R e d  e o r p u s e l e s . 4800OCXI

H a e m o g l o b i n . 90%

1018U r i n e ,  (a) S p .  g r . 1016 1020 1016 1018
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil SI i gbt Severe Severe Severe Nil Nil Nil Nil

V o m i t i n g . Nil Nausea Severe Severe Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
^üpsoni c 

Index See table on pa£;e 68



Disease contracted : In Bangalore in 1911.
Previous treatment : Nil

Condition on admission ; Congested throat. Second

ary macular rash on chest and limbs. Vision 
normal. Hearing normal. Weight 146 lbs. 
Wassermann reaction 4-4-4-.

24.1.12 : Salvarsan .6 grammes intravenously.
Reaction severe. Severe headache and vomiting.

25.1.12 : Peels well except for slight frontal head
ache .

28.1.12 : Throat normal. Herpes round lips.

3.2.12 : Rash almost gone. Herpes disappeared.

8.2.12 : No active signs. Discharged hospital to 

attend.
26.2.12 : No active signs. Wassermann reaction 4--»-.

6.6.12 : No active signs. Wassermann reaction 4-,
22.6.12 : Salvarsan .5 grammes intravenously. Reac
tion mild. Maximum temperature 101. Pulse 88.
Slight headache and vomiting. No diarrhoea.

Severe pain in loins and lov/er extremities.
23.6.12 : Slight headache still present, otherwise 

well.
24.6.12 : Complains of constantly feeling inclined 

to be sick. Tongue furred, nc appetite. slight 

herpes round lips. Urine normal.

26.6.12 /
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Name : Pte.C. No.8420. Cameron Highlanders. Case 46

Admitted : 23rd January 1912.



26.6.12 ; No active signs. Discharged hospital t 
attend.

9.7.12 : No active signs. Wassermann reaction— .
12.12.12 : No active signs. Wassermann reaction-—

Under observation eleven months and no recurrence.
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Date. 24.1.12 S A L V A R S  AN. . 6 Grammes. Case number. 46
(First dose)

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 23.Hi 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 78 80 100 112 104 80 70 70 66
R e s p i r a t i o n . 22 20 23 26 24 18 20 20 18
T e m p e r a t u r e . 98.2 99. 101 . 102. 100. 98.6 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 10937
(a) P o l y m o r p h s . 64%

(b) L y m p h o c y t e s . 51%

( c )  L a r g e  m o n o s . 5%,

(d) E o s i n o p h i l e s . 0%

R e d  c o r p u s e l e s . 320000( )

H a e m o g l o b i n . 66%

U r i n e ,  (a)  S p .  g r . 1020 1026 1018 1016 1018
Nil(i> ) A l b u m i n . Nil Nil Nil Nil

H e a d a c h e . Nil Slight Severe Severe Sever« Si i ghi Nil Nil Nil

V o m i t i n g . Nil Nil Severe Severe Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
Opsonic
Index See table on pai;e 68



Disease contracted : In Bangalore in November 1911.
Previous treatment : Ni1.
Condition on admission ; Throat congested. Macular 

rash on face and limbs. Inguinal glands enlarged 
and shotty. Mucous patches on inner side of 
cheeks. Vision normal. Hearing normal. Wasser- 
mann reaction .+- + 4r.

24.1.12 : Salvarsan .6 grammes intravenously. Reac
tion moderate. Severe headache. Very slight 
vomiting. No diarrhoea.

27.1.12 : Throat normal. Mucous patches gone.
Rash fading. Glands stationary.

31.1.12 : Rash almost faded. Glands subsiding.
3.2.12 : Rash still faintly visible.
10.2.12 : Salvarsan .5 grammes intravenously. Reac

tion slight. Maximum temperature 99. Pulse 106. 

Slight headache and vomiting. No diarrhoea.
15.2.12 : Rash disappeared. No active signs. Dis

charged hospital to attend.
26.2.12 : No active signs. Wassermann reaction •+-.

18.4.12 : No active signs. Wassermann reaction —
9.7.12 : No active signs. Wassermann reaction— .

9.10.12 /
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Name : Pte.C. No.7563. Cameron Highlanders. Case 47.

Admitted : 23rd January 1912.



9.10.12 : No active signs. Wassermann reaction
10.10.12 : No active signs. Wassermann reaction'

Under observation ten months and no recurrence.
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Date. 24.1.12 S A L V A R S A N . *6 Grammes. Case number, 47
(First dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 23.12LS 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 S  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 80 78 100 116 90 72 70 64 68

R e s p i r a t i o n . 22 22 26 26 22 18 20 18 20

T e m p e r a t u r e . 98.4 98.8 100. 100.4 100. 98.4 98.4 98.4 98.4

B l o o d - p r e s s u r e .

L e u e o c y t o s i s .

( a )  P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  o o r p u s e l e s .

H a e m o g l o b i n .

U r i n e .  ( a )  S p .  g r .

( 6 )  A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .

Opsonic 
Index - See table on pa ê 68.



Admitted ; 24th January 1912.

Disease contracted : In Bangalore in December 1911.
Previous treatment ; Nil

Condition on admission : Throat congested. Tonsils 
enlarged. Inguinal glands shotty. Macular rash 

on chest and limbs. Vision normal. Hearing 
normal. Wassermann reaction

28.1.12 : Salvarsan .5 grammes intravenously. Reac
tion moderate. Slight headache. Nausea but no 

vomiting. No diarrhoea.
6.2.12 : Throat normal. Tonsils normal. Rash 

fading rapidly.
10.2.12 : Rash almost gone. Glands just palpable.
12.2.12 : No active signs. Wassermann reaction+-K

Discharged hospital to attend.
25 . 4.12 : No active signs. Wassermann reaction— .
8.7.12 : No active signs. Wassermann reaction — .
9.10.12 : No active signs. Wassermann reaction— .

8.12.12. : No active signs. Wassermann reaction— .
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Name : Pte.D. No.6S98. Cameron Highlanders. Case 48

Under observation eleven months and no recurrence.
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Date. 28.1.12 S A L V A R S A N . .5 Grammes. Case number, 48

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 27.1.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 78 80 100 110 80 72 70 72 70
R e s p i r a t i o n . 24 24 26 26 24 20 18 20 18
T e m p e r a t u r e . 98.4 98. 99.2 101.8 99 .2 98.4 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 10525
(a) P o l y m o r p h s . 6 5 %

( 6 )  L y m p h o c y t e s . 5 1 %

( c )  L a r g e  m o n o s . 4 %

(d) E o s i n o p h i l e s . 0%

R e d  c o r p u s e l e s . 3900CXX
H a e m o g l o b i n . 6 0 %

U r i n e ,  (a) S p .  g r .

(b) A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .

Opsonic
Index See table on pag;e 68
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Disease contracted ; In Bellary in December 1911. 
Previous treatment : Nil

Condition on admission : Hard chancre on penis.
Enlarged inguinal glands. Macular rash on chest 
and limbs. Vision normal. Hearing normal.
Weight 132 lbs. Wassermann reacti on -h ■+.

28.1.12 : Salvarsan .6 grammes intravenously. Reac
tion moderate. Severe headache, slight vomiting, 
no diarrhoea.

1.2.12 : Rash fading rapidly. Chancre healing.
6.2.12 : Rash almost disappeared. Chancre healed.

16.2.12 : Rash gone. Glands normal. No active 
signs. Wassermann reaction

22.2.12 : Salvarsan .5 grammes intravenously. Reac
tion mild. Maximum temperature 100. Pulse 102. 
Slight headache and vomiting. No diarrhoea.

29.2.12 : No active signs. Discharged hospital to 

attend.
25.4.12 : No active signs. Weight 140 lbs. Wasser

mann reaction -+- +  •
10.5.12 : Salvarsan .5 grammes intravenously. Reac

tion mild. Maximum temperature 99. Pulse 100. 

Slight headache, no vomiting or diarrhoea.
17.5.12 : No active signs. Wassermann reaction — ,
16.6.12 : No active signs. Wassermann reaction— . 

Transferred to Bellary.

Name : Pte. B. No.8826. 2nd Leicester Regt. Case 49.

Admitted : 21st January 1912.
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Date. 28.1.12 S A L V A R S A N . -6 Grammes. Case number, 49
(First dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 27/1. li 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 S  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 64 78 92 112 96 72 68 66 68
R e s p i r a t i o n . 18 20 28 28 24 20 18 18 18
T e m p e r a t u r e . 97.8 98.6 99. 2 101.8 100.6 99. 98.4 98. 98.2
B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

-------------------------------

( c )  L a r g e  m o n o s .

( d )  E o s i n o p h i l e s .

R e d  e o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a)  S p .  g r .

{b) A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .

Opsonic
Index See table on pa(ie 68.
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Adrnitted : 26th January 1912.

Disease contracted ; In Scotland in October 1910.
Previous treatment ; 4 courses of Mercury.

Condition on admission ; Small ulcer on tip of tongue.
Another on right cheek. Vision normal. Hearing 
normal. Wassermann reaction -4- ■*.

28.1.12 : Salvarsan .6 grammes intravenously. Reac
tion moderate. Slight headache and vomiting. No 
diarrhoea.

4.2.12 : Ulcer on tongue healed. The one on cheek 

almost gone.
6.2.12 : Ulcers healed. No active signs. Discharg

ed hospital to attend.
26.2.12 : No active signs. Wassermann reaction— .
8.7.12 : No active signs. Wassermann reaction— . 

Struck off Syphilis Register.
1.12.12 : No active signs. Wassermann reaction— ,

Name : Pte.R. Cameron Highlanders. Case 50.

Under observation eleven months and no recurrence.
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Date. 2 8 .1.12 S A L V A R S A N . .6 Grammes. Case number, 50

B e f o r e  

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 27.1.31 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 70 78 86 102 104 80 76 66 68
R e s p i r a t i o n . 20 22 22 28 24 20 18 20 20
T e m p e r a t u r e . 98. 99.2 101.2 102.8 100.4 98.4 98. 98.2 98.4
B l o o d - p r e s s u r e .

L e u e o c y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  ( a )  S p .  g r .

( b)  A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .

Opsonic 
_ Index See table page 68.
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Disease contracted

Harne : Pte.H. No.7179. Cameron Highlanders. Case 51

Admitted : 29th January 1912.

Previousitreatment
In China in 1909.
4 courses of Mercury

Condition on admission : No active signs hut as his 
Wassermann reaction was strongly positive and he 
soon leaves the service an injection of Salvarsan 
was given at his own request. Vision normal. 
Hearing normal.

2.2.12 : Salvarsan .6 grammes intravenously. Reac
tion mild. Slight headache, no vomiting, no diarr
hoea. Complains of pain in loins and lower extre

mities.
4.2.12 : No active signs. Discharged hospital to 

attend.
26.3.12 : No active signs. Wassermann reaction +-
20.5.12 : No active signs. Wassermann reaction — .
8.9.12 : No active signs. Wassermann reaction— .
17.10.12 : No active signs. Wassermann reaction —

Patient left for England, time expired.

Under observation eight months and no recurrence
t
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Date. 2 .2 .12. S A L V A R S A N . .6 Grammes. Case number. 51

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 1.2.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 64 72 84 98 90 .78 70 66 68
R e s p i r a t i o n . 18 18 22 22 20 18 18 20 18
T e m p e r a t u r e . 97.8 98.6 99. 100. 98.8 98.4 98.2 98. 98.2
B l o o d - p r e s s u r e .

L e u e o c y t o s i s .

(a) P o l y m o r p h s .

( b)  L y m p h o c y t e s .

(c) L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a)  S p .  g r .

(i> ) A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .

Opsonic
Index See table on pa£;e 68 .



Disease contracted ; In England in November 1911 
Previous treatment : Nil.
Condition on admission : severe congestion of throat. 

Secondary macular rash on chest, back and limbs. 

Vision normal. Hearing normal. Weight 114 lbs. 
Wassermann reaction

2.2.12 : Salvarsan .5 grammes intravenously. Reac

tion severe. Suffered from severe frontal head
ache all day with very little vomiting. No diarr
hoea. Pains in lumbar region and lower extremities 

Pace flushed. Pulse rapid.
3.2.12 : Morning temperature 100.8, evening 99.

Morning pulse 110, evening 82. Slight headache 
continues. Tongue furred. No appetite.

4.2.12 : Feels quite well. Temperature and pulse 

normal. No headache.
5.2.12 : Throat normal. Rash fading rapidly.
14.2.12 : No active signs. Discharged hospital to 

attend.
28.3.12 : No active signs. Weight 126 lbs.

Wassermann reaction
9. 5.12 : No active signs. Wassermann reaction 4-,

21.5.12 : S a lvarsan  .5 grammes i n t r a v e n o u s l y. Reac
t io n  m ild .  Maximum temperature 99.8. Pulse 84.

No /
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Name : Pte.B. No.7077. 7th Q.O.Hussars. Case 52.

Admitted : 21st January 1912.



No headache, no vomiting, no diarrhoea.
23.5.12 : Peels quite well. No active signs. 

Discharged hospital to attend.

23.6.12 : No active signs. Weight 127 lbs. Wasser
mann reaction — •

4.7.12 : No active signs. Commenced first course of 
Mercury.

9.10.12 : No active signs. Wassermann reaction— , 

Struck off Syphilis Register.
3.12.12 : No active signs. Wassermann reaction— ,

Under observation seven months, and no recurrence.
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Date 2.2.12 S A L V A R S A N . .5 Grammes. Case number. 52

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 1.2. Ik 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 70 84 96 120 112 110 80 72 70
R e s p i r a t i o n . 20 26 32 36 28 22 22 18 20
T e m p e r a t u r e . 98.4 99.6 101.2 102.8 102. 100.8 98.4 98. 98.
B l o o d - p r e s s u r e .

L e u c o e y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s c l e s .

H a e m o g l o b i n .

U r i n e ,  (a)  S p .  g r .

( b )  A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .

Opsonic
Index See table on pa£?e 68.
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Admitted : 22nd January 1912.

Disease contracted : In Bellary in November 1911.
Previous treatment : Nil

Condition on admission : Large hard chancre on glans 

penis. Inguinal glands enlarged. Throat con
gested and tonsils enlarged. Macular rash on
chest and limbs. Vision normal. Hearing normal.
Weight 134 lbs. Wassermann reaction -+--»--4-,

2.2.12 : Salvarsan .5 grammes intravenously. Reac
tion severe. Severe headache, slight vomiting, 
rapid feeble pulse, congested eyes and flushed face, 

respirations hurried, pains in small of back.
3.2.12 : Morning temperature 99.6. Evening normal. 

Morning pulse 100. Evening 80.
6.2.12 : Throat normal. Chancre healing. Rash 

fading.
14.2.12 : Rash faded. Chancre almost gone.
20.2.12 : Salvarsan .5 grammes intravenously. Reac

tion moderate. Highest temperature 102. Pulse 

100. Slight headache, no vomiting or diarrhoea.
28.2.12 : No active signs. Weight 147 .lbs. Dis

charged hospital to attend. Commenced first course 

of Mercury.
4.4.12 : No active signs. Weight 152 lbs. Wasser

mann reaction— -
11.5.12 : No active signs. Wassermann reaction-— .

Sent back to Bellary.

¿Tame : Pte.H. No.6828. 2nd Leicester Regt. Case 53.
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Date. 2 .2 .12. S A L V A R S A N . . 5 Grammes. Case number. 53

B e f o r e

S a l v a r s a a . A f t e r  S a l v a r s a n .

D a t e . 1 .2 . 1 2 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 64 68 94 116 110 100 88 72 66
R e s p i r a t i o n . 18 20 28 30 28 22 20 18 18
T e m p e r a t u r e . 99. 99.8 101.4 103. 6 102.2 99.6 98.4 98. 98. 2
B l o o d - p r e s s u r e .

L e u e o c y t o s i s .

( a )  P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  e o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r .

(b) A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .

Opsonic
Index See table on pag e 68.
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Admitted . 1st February 1912.
Disease contracted ; July 1911.

Previous treatment : 5 courses of Mercury.

Condition on admission : No active signs. Wasser- 
mann reaction 4̂r. Vi sion normal. Hearing normal.

2.2.12 : Salvarsan .6 grammes intravenously. Reac
tion moderate. severe Headache and vomiting.

6.2.12.: Peels quite well. Discharged to attend.
26.2.12 : No active signs. Weight 136 lbs. Wasser- 

mann reaction— .
7.5.12 : No active signs. Wassermann reaction— .

Sent back to Bellary.

Uame : P t e .J . '  No.8832. 2nd Leicester Regt. Case 54.
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Date. 2 .2.12 S A L V A R S A N . .6 Grammes. Case number, 54

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 1.2. 12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 70 90 114 112 104 94 78 66 68
R e s p i r a t i o n . 20 22 28 26 24 22 20 18 18
T e m p e r a t u r e . 97. 99. 100.6 100.4 100. 100. 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

( 6 )  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a)  S p .  g r .

( b)  A l b u m i n .

H e a d a c h e . Nil Slight Severe Severe Severe Slight■ Nil Nil Nil
V o m i t i n g . Mil Severe Severe Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
Opsonic
Index See table cn page 68.
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Disease contracted ; In Bangalore in February 1912. 
Previous treatment : Nil
Condition on admission ; Large hard chancre on pre

puce . Inguinal glands enlarged and hard, especi

ally on left side. Throat and tonsils congested. 
Macular rash on chest, back and limbs. Vision 
normal. Hearing normal. Weight 118 lbs. 
Wassermann reaction -V- +•

10.4.12 : Salvarsan .5 grammes intravenously. Reac
tion severe. Bad headache ten minutes after in
jection, which lasted for four hours. Very little 
vomiting. No diarrhoea.

12.4.12 : Rash fading rapidly, almost gone from back. 
Throat normal. Inguinal - glands much smaller.

Herpes on lips.
14.4.12 : Rash barely visible. Glands just palpable. 

Chancre healing rapidly.
18.4.12 : Rash faded. Glands normal. Chancre 

practically healed.
;25.4.12 : No active signs. Discharged hospital to

attend.
26.6.12 : No active signs. Wassermann reaction — .
25.8.12 : No active signs. Wassermann reaction — .
18.10.12 : No active signs. Wassermann reaction— ,

16.12.12 /

Name : Pte.G. No.7386. Cameron Highlanders. Case 55

Admitted : 9th April 1912.



16.12.12 : No active signs. Weight 128 lbs. 
Wassermann reaction

Eight months under observation and no recurrence

146



147

Date, io.4.12. S A L V A R S A N . Grammes. Case number, 55

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 9.4.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 96 130 130 120 90 76 70 64 68
R e s p i r a t i o n . 26 38 36 34 26 22 18 20 20
T e m p e r a t u r e . 98.8 99.6 101.2 100.4 99.2 98. 4 98. 98. 98.2
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 10312
(a) P o l y m o r p h s . 6 6 %

(b) L y m p h o c y t e s . 2 1 %

( c )  L a r g e  m o n o s . 6%

(d) E o s i n o p h i l e s . 1 %
R e d  c o r p u s e l e s . 360000(l
H a e m o g l o b i n . 1 2 %

U r i n e ,  (a) S p .  g r .

( 6 )  A l b u m i n .

H e a d a c h e . Nil Severe Severe Slight Nil Nil Nil Nil Nil

V o m i t i n g . Nil SI i git Slight Nil Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil

Coagulation 
_ time

3 ’41" 
3*10"

3 >33" 
3 >41"

,3 '42" 
4 '

3 129" 
3’36"

3'39" 
3 ' 56"

3 ' 40" 
3'28"



Disease contracted : In Bangalore in April 1910.
Previous treatment : Nil.

Condition on admission : Well marked macular rash 
over cnest, hack and limbs. A few pustules on 
back legs and chest. Lymphatic glands enlarged 
and shotty, especially in inguinal and cervical 

regions. Congested fauces. Paraphimosis due 
to large chancre on prepuce. Circumcised on 

day of admission. Vision normal. Hearing nor
mal. Wassermann reaction

22.5.12 : Salvarsan .5 grammes intravenously. Reac
tion severe. Pulse very rapid and soft. Temper

ature 104 at the fourth hour. Severe headache,

no vomiting.
24.5.12 : Has had diarrhoea during the last twenty- 

four hours, otherwise feels well.
26.5.12 : Rash all disappeared, except on abdomen on 
back where it is faintly visible. Herpes on lips.

30.5.12 : No active signs. Wound caused by circum
cision healed. Discharged hospital to attend.

27.6.12 : No active signs. Weight 160 lbs.
18. 7.12 : No active signs. Wassermann reaction— ,
21.10.12 : No active signs. Wassermann reaction-.
15.12.12 : No active signs. Wassermann reaction — ,

Seven months under observation and no recurrence.
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Name : Pte.H. No.7781. Cameron Highlanders. Case 56.

Admitted : 20th May 1912.
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Date. 2 2 .5 .1 2 .  S A L V A R S A N . . 5  Grammes. Case number, 56

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 20.5.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 S  h o u r s . 7 2  h o u r s . 9 0  h o u r s .

P u l s e  r a t e . 60 66 80 120 80 110 72 70 64
R e s p i r a t i o n . 18 20 24 30 24 20 22 18 18
T e m p e r a t u r e . 98.6 98.4 100. 104.' 99.8 98.4 98.4 98.2 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 9375
(a) P o l y m o r p h s . 51%

( 6 )  L y m p h o c y t e s . 40%

( c )  L a r g e  m o n o s . 2,%

(d) E o s i n o p h i l e s . 1%

R e d  c o r p u s e l e s . 4500000
H a e m o g l o b i n .

oC
O

U r i n e ,  (a)  S p .  g r .

( i> ) A l b u m i n .

H e a d a c h e . Nil Nil Severe Severe! Nil Nil Nil Nil Nil
V o m i t i n g . Nil Nil Nil Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Blight Nil Nil Nil Nil
Coagulation

time
4 *10" 
3 ’50"

3’46"
3 ’57"

4 ’12" 
4 ’7"

3’51" 
3 ' 41 "

3 ' 31 « 
3 ’ 4 6 "

3 ’55" 
3 »48"



Disease contracted : In Bangalore in March 1912. 
Previous treatment : Nil.

Condition on admission : Prixaary sore on glans penis 
healed, but scar present. Throat congested. 
Inguinal and cervical glands enlarged and shotty. 
Macular rash on chest, abdomen, back and limbs. 
Weight 153 lbs. Wasser.nann reaction

29.5.12 : Salvarsan .5 grammes intravenously. Reac
tion moderate. Severe headache and slight vomit
ing .

6.6.12 : Rash disappeared from chest and limbs.
Faintly visible on abdomen. Throat normal.

Glands much smaller.
17.6.12 : Sore reappeared on glans penis. Faint 

rash visible on chest.

22.6.12 : Salvarsan .5 grammes intravenously. Reac
tion mild. Maximum temperature 100.4. Pulse 77. 

Severe headache, slight vomiting. Complains of 

pains all over body.
24.6.12 : Sore on penis healed without any local

treatment.
28.6.12 : No active signs. Discharged hospital to 

attend.
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Name : Pte.M. No.7781. Cameron Highlanders. Case 57

Admitted : 28th May 1912



4.7.12 : No active signs. Wassermann reaction -+■ -K
25.7.12 : No active signs. Left Bangalore on fur

lough.

5.10.12 : Returned from furlough. No active signs.
6.10.12 : No active signs. Wassermann reaction— .
15.12.12 : No active signs. Wassermann reaction— .

Under observation six months and no recurrence.
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Date. 29.5.12 S A L V A R S A N . Grammes. Case number, 57

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 28.5.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 68 76 88 84 72 70 68 72 70
R e s p i r a t i o n . 20 26 28 22 20 20 20 18 20
T e m p e r a t u r e . 98.4 99. 101.4 100.2 98.4 98. 98.4 98.4 98. 4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 7812 8125 937 5 9062 8437 7187 6250 5316 6562
(a) P o l y m o r p h s . 72% 78% 88% 86% 80% 74% o

68% 71%

(b) L y m p h o c y t e s . 22% 18% 10% 10% 16% 28% 24% 28% 28%

( c )  L a r g e  m o n o s . 5% 4% 2% 8% 8% 8% 5% 8% 8%

(d) E o s i n o p h i l e s . 1% 0% 0% 1% 1% 0% 2% 1%

R e d  c o r p u s e l e s . 5000000

H a e m o g l o b i n . 96%

U r i n e ,  (a) S p .  g r . 1018 1024 1020 1020 1018
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Severe Severe Slight: Nil Nil Nil Nil
V o m i t i n g . Nil Nil Sii gü Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil

.



Admitted : 28th May 1912.

Disease contracted : In Bangalore in March 1912.

Previoustreatment : Nil
Condition on admission : Throat congested and tonsils 

enlarged. Cervical glands enlarged and shotty. 
Macular rash over body and limbs. Hearing normal.
Vision normal. Weight 157 lbs. Wassermann re
action

29.5.12 : Salvarsan .5 grammes intravenously. Reac

tion severe. Rigors fifteen minutes after the 
injection. Severe headache and vomiting.

30.5.12 : Nucleated red blood corpuscles were present 
in the films at the eighth hour when doing differ

ential counts.
2.6.12 : Throat normal. Rash disappeared. Dis

charged hospital to attend.
18.6.12 : No active signs. Weight 164 lbs. Wasser

mann reaction— .
9.8.12 : Patient readmitted with a fresh chancre on 

glans penis near fraenum. The original sore was
on the dorsum of the glans near corona. This sore
is probably the results of reinfection, the patient 
admitting having run the risk. Wassermann reac

tion •+■ -+• ■+,
13.8.12 /
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Name : Pte.M. No.7432. Cameron Highlanders. Case 58.
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15.8.12 : Galvarsan .5 grammes intravenously. Reac
tion mild. Maximum temperature 100. Slight 
headache and vomiting.

17.8.12 : Chancre healing rapidly.

20.8.12 : Chancre healed. No active signs. his- 
charged hospital to attend.

17.10.12 : No active signs. Wassermann reaction — .
15.12.12 : No active signs. Wassermann reaction— „

Under observation four months and no recurrence.
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Date. 29.5.12 S A L V A R S A N . .5 Grammes. Case number, 58
(First dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 25.8. li 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 72 98 104 96 88 74 72 72 72

R e s p i r a t i o n . 20 28 26 28 24 20 18 20 20

T e m p e r a t u r e . 98.2 99.2 101.4 100. 98.6 98.4 98.4 98.4 98.4

B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 7937 7500 10525 13856 12185 9375 692,5 5625 5625

[a)  P o l y m o r p h s . 63# 75# 91# 93# 90# 80# 76# 71# 70#

(b) L y m p h o c y t e s . 33/S 23 # 6# 6# 8# 16# 20# 23# 22#

(c) L a r g e  m o n o s . 3# 2# 2 % 1# 2# 3# 4# 6# 4#

( i i )  E o s i n o p h i l e s . 1% 1# 1# 0# 0# 1# 0# 0# 4#

R e d  e o r p u s e l e s . 430CCD0 451COOO

H a e m o g l o b i n . 7 5# 76#

U r i n e ,  (a)  S p .  g r . 1015 1020 1018 1014 1015
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Severe Severe Nil Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Slight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Mil Nil Nil Nil



Disease contracted : In Bangalore in April 1912.
Previous treatment : Nil.

Condition on admission : Typical hard chancre on 

prepuce. Macular rash on chest, hack and limbs. 
Throat congested and tonsils enlarged with a mucous 
patch on the left one. Inguinal and cervical 
glands enlarged and shotty. Vision normal. Hear
ing normal. Wassermann reaction +  +  +.

31.5.12 : Salvarsan .5 grammes intravenously. Reac
tion moderate. Severe rigors during first hour 
after injection. Slight headache and vomiting.

3.6.12 : Throat normal. Chancre healing. Rash 
rapidly fading on chest and hack. Left inguinal 

glands still enlarged.
5.6.12 : Sore on penis healed. Rash faded except on
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Name : Pte.W. No.8563. Cameron Highlanders. Case 59.

Admitted. : 28th May 1912.

chest where it is very faintly visible.

10.6.12 : Glands normal. Rash faintly vi sihle .

12.6.12 : No active signs. Li scharged to attend.

18.7.12 : No active signs. Wassermann reaction — ,

25.8.12 : No active signs. Wassermann reaction — .

15.12.1 2 : No active signs Wassermann reaction — .

Under observation seven months and no recurrence.
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Date. 5 1 .5 .1 2  S A L V A R S A N . .5  Grammes. Case number, 59

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 30.5.12 1 h o u r . 2 h o u r s . 4  h o u r s . 8 h o u r s . 2 4  h o u r s . 4 8  h o u r s . 72 h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 100 68 106 110 84 78 76 70 74
R e s p i r a t i o n . 24 22 26 24 22 22 22 20 20
T e m p e r a t u r e . 98.4 98.4 102.6 102 . 98.4 98.4 tC

O

: 
c

d 98,4 98.4
B l o o d - p r e s s u r e .

L e u e o e y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a)  S p .  g r .

( 6 )  A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .

Coagulatior
time

4 '  20' 
4 '11'

4' 1'
4'1C

1 3 '  46'
1 3 '  54

'4 '  6" 
'3 »53''

4 '  10"
4 1 I «

3 » 59" 
4 '14<1



Disease contracted ; In Aldershot in June 1911.

Previous treatment : 2 courses of Mercury 
Condition on admission : Tonsils enlarged with ulcer 

on right one. Vision normal. Hearing normal. 
Wassermann reaction -+■ 4- 4-.

22.6.12 : Salvarsan .5 grammes. Reaction moderate. 
Severe headache and vomiting. Pains over whole 
body. Face and eyes congested.

24.6.12 : Tonsils less congested. Ulcer looking 

healthy.
27.6.12 : Tonsils healthy. Ulcer almost healed.
Herpes round mouth, on tip of tongue and palate, 

and also on upper left eyelid.
30.6.12 : No active signs. Discharged to attend.
18.7.12 : Began first course of Mercury and transferred 

to Wellington.
3.10.12 : Returned from Wellington. No active signs. 

17.1C.12 : No active signs. Wassermann reaction— .
14.12.12 : No active signs. Wasserrnann reaction— .
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Name : L /c H. No.8650. Cameron Highlanders. Case 60.

Admitted : 20th June 1912.

Six months under observation and no recurrence.
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Date. 2 2 .6 .1 2 .  S A L V A R S A N .  . 5 Grammes. Case number, 60

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 21.6.12 1 h o u r . 2 h o u r s . 4  h o u r s . 8 h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 58 60 96 100 80 62 68 70 70
R e s p i r a t i o n . 20 20 22 22 20 20 20 18 20
T e m p e r a t u r e . 98.6 98.4 100.8 100. 98. 4 98.4 98.4 98. 98.4
B l o o d - p r e s s u r e .

J j e u c o e y t o s i s . 7925
(a) P o l y m o r p h s . 69fo

( 6 )  L y m p h o c y t e s . 23%

( c )  L a r g e  m o n o s . 8%

( d)  E o s i n o p h i l e s . 0%

R e d  c o r p u s e l e s . 4 CO 0C00
H a e m o g l o b i n . 1 0 %

U r i n e ,  (a)  S p .  g r .

( 6 )  A l b u m i n .

H e a d a c h e . Nil Slight Severe Severe Si i gh1 Nil Nil Nil Nil
V o m i t i n g . Nil Nausea Severe Severe Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
Coagulation

time
5'29“ 
3 ’47"

3 '39“ 
3 '43"

3'56“ 
3'51“

3 >29“ 
3 ' 47“

3 ' 37“ 
3'33“

3'51“
3 » 37“



Disease contracted : In Bangalore in March 1912.
Previous treatment ; Ni1.
Condition on admission : Indurated sore on corona 

and another Behind meatus. Paraphimosis. Glands 
over Body enlarged and shotty, especially in right 

inguinal region. ' Throat congested. Papular

syphilides on Back, chest and knees. Well marked

rupia on forehead, face, Back, scrotum and inner 
sides of thighs. Complaining of severe headacher 
running a temperature Between 99.2 and 100.4.
Vision normal. Hearing normal. Weight 130 IBs. 

Wassermann reaction + +<

28.6.12 : Circumcised.
2 .7.12 : Salvarsan .5 grammes intravenously. Reac

tion severe. severe headache, slight vomiting, 

slight diarrhoea.
3.7.12 : Morning temperature 99.2, evening normal. 

Morning pulse 120, evening 104. Feels fairly 

well however.
7.7.12 : Rash fading. Sores on penis healing.
Rupial scaBs coming off - those on inner sides of 
thighs have come off, proBaBly due to the ruBBing 

of his legs together when walking. Raw surfaces 
dusted with Boric powder and calomel. Sore on 
penis practically healed. Circumcision healed 

and suteurs removed.

11.7.12 /

160

Name : BornB.J. No.53181 ."Si Battery R.H.A. Case 61

Admitted : 27th June 1912.
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11.7.12 : Rash barely visible. Several rupial scabs 
have fallen off leaving a healed depressed scar. 
Those on inner sides of thighs healed. Sores on 
penis almost gone. Glands much improved. Looks 
bright and feels well. Weight 132 lbs.

14.7.12 : Looks remarkably well. Rash completely 

gone. Rupia on forehead, face, chest and scrotum 
healed, leaving depressed scars. Pew left on back 

of legs, and those on inner sides of thighs are 
healing. Sores on penis healed, the right inguinal 
gland now normal in size but still shotty. Weight 

134 lbs.

16.7.12 : Salvarsan .5 grammes intravenously. Reac
tion mild. Slight rigors, no headache or vomiting. 
No diarrhoea. Pour hours after temperature 100.2, 
pulse 112. Eight hours later temperature normal, 

pulse 80.
18.7.12 : All rupial scabs have separated. Glands 

all normal.
25.7.12 : No active signs, except the depressed scars 

v/here rupial scabs have fallen from. Looks and 
feels well. Discharged hospital to attend.

Weight 136 lbs.
17.9.12 : No active signs. Weight 146 lbs. Wasser-

mann reaction — -

16.11.12 /



16.11.12 : No active signs. Weight 146 l'bs.
Was s ermann reaction —  •

15.12.12 : No active signs. Wassermann reaction— .

Five months under observation and no recurrence.
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Date. 2 . 7 . 1 2 .  S A L V A R S A N . Grammes. Case number. 61

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 1.7.12 1 h o u r . 2 h o u r s . 4  h o u r s . 8 h o u r s . 2 4  h o u r s . 4 8  h o u r s . 72 h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 108 105 112 124 120 120 80 78 76
R e s p i r a t i o n . 22 22 24 28 26 22 20 20 20
T e m p e r a t u r e . 99.6 100.2 101. 101.2 102. 99.2 98.4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

( 6 )  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

( d)  E o s i n o p h i l e s .

R e d  o o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  ( a )  S p .  g r .

(b) A l b u m i n .

H e a d a c h e . Slight Slight Severe Severe Severe Slight Nil Nil Nil
V o m i t i n g . Nil Nil Nil Slight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil SI i ght Slight Sii girt Nil Nil Nil
Coagulation
time

3*48" 
3 '4111

3 ! 29" 
3’55"

4 ’3"
3 ’40"

3 ' 46" 
3’35"

3’44" 
3 ’53"

3' 56" 
3 ’43"



164

Admitted : 15th July 1912.

Disease contracted : In Buddin Camp in August 1910.
Previous treatment : 3 courses of Mercury

Condition on admission : No active signs but a posi

tive Wassermann. Vision normal. Hearing normal
16.7.12 : Salvar.san .5 grammes intravenously. Reac 

tion mild. No vomiting. Slight headache.
17.7.12 : Patient feels quite well. Discharged h.os 

pital to attend.
25.7.12 : No active signs. Wassermann reaction — ,

15.9.12 : No active signs. Wassermann reaction— ,
15.12.12 : No active signs. Wassemann reaction— .

Name : Gunner M. No.6C492. 10th Amn.Column. Case 6
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Date. 1 6 .7 .1 2  S A L V A R S A N . *5 Grammes. Case number. 62

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 15.7.12 1 h o u r . 2 h o u r s . 4  h o u r s . 8 h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 80 76 88 108 108 62 68 72 70
R e s p i r a t i o n . 22 20 24 24 24 20 20 18 20
T e m p e r a t u r e . 98 . 99. 99.2 101.8 101. 97.6 98 .4 98.4 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

( f t )  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a)  S p .  g r .

(b) A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .

Coagulation
time

4 '18" 
4 '5"

4 *14" 
4*1"

3*58*
3*56*

4*5"
3*49'

3 ' 50" 
4 *

3*57" 
3 *  40"



Idsease contracted ; In Bangalore in June 1912.
Previous treatment ; Nil

Condition on admission ; Large indurated chancre in 
front of base of glans penis. Macular rash on 

chest, back and limbs. Congestion of fauces. 
Inguinal glands enlarged and shotty, especially on 

left side. Temperature 99.4. Vision normal. 

Hearing normal. Wassermann reaction - t *  - V -  - h

26.7.12 : Salvarsan .5 grammes intravenously. Reac
tion severe. Two hours after injection temperature
was 103.8 and pulse 120. Suffered from severe
rigors with severe headache but no vomiting. Felt 

quite well by evening.
29.7.12 : Feels quite well. Herpes round sides of
nose. Throat normal. Rash fading rapidly.
Chancre healing and inguinal glands improving.

2.6.12 : No active signs. Discharged hospital to 

attend.
10.8.12 : Salvarsan .5 grammes intravenously. Reac

tion mild.
12.8.12 : Feels quite well. Discharged hospital to 

attend.
17.9.12 : No active signs. Wassermann reaction— ,
12.11.12 * No active signs. Wassermann reaction—
14.12.12 : No active signs. Wassermann reaction— ■.
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Name : Pte .S .  No.7921. Cameron Highlanders. Case 63.

Admitted : 20th July 1912.
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Date. 1 0 .8 .1 2 .  S A L V A R S A N . . 5 Grammes. Case number. 63
(Second dose)

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 6.a 12 1 h o u r . 2 h o u r s . 4  h o u r s . 8 h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 82 84 86 88 80 78 78
R e s p i r a t i o n . 24 24 24 26 24 20 20
T e m p e r a t u r e . 98.4 98.6 99.2 100.2 99. 98.4 98.
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 6562 5625 9062 11370 11370 8125 6250 6562 6662

(a) P o l y m o r p h s . 62% 11% 84% 90% 83% 76% 66% 68% 72%

(b) L y m p h o c y t e s . 32% 21% 12% 8% 14% 21% 26% 25% 20%

( c )  L a r g e  m o n o s . 6% 2% 3% 1% 2% 3% 6% 6% 5%

(d) E o s i n o p h i l e s . 0% 0% 1% 0% 1% 0% 2% 1% 3%
R e d  c o r p u s e l e s . 460® OC 47600a
H a e m o g l o b i n . 78 % 80%
U r i n e ,  (a) S p .  g r . 1020 1022 1015 1024 1020
(b) A l b u m i n . Trace Nil Nil Nil Nil

H e a d a c h e . Nil Nil Blight Slight Nil Nil Nil Nil Nil

V o m i t i n g . Nil Nil tfausea Slight Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Admitted : 25th July 1912.

Disease contracted : In China in March 1910.
Previous treatment ; 4 courses of Mercury
Oondition on admission : No active signs, hut strong

ly positive Wassermann reaction. Vision normal. 
Hearing normal.

26.7.12 : Reaction mild. Slight headache, vomiting 

and diarrhoea.
27.7.12 : Peels well, except for slight dulness ahout 

the front of the head.
28.7.12 : No active signs. Discharged hospital to 

attend.
21.8.12 : No active signs. Wassermann reaction— ,
18.10.12 : No active signs. Wassermann reaction— ,

12.12.12 : No active signs. Wassermann reaction— .

Name : Pte.M. No.7856. Cameron Highlanders. Case 64
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Date. 2 6 .7 .1 2 .  S A L V A R S A N . *5 Grammes. Case number, 64

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 25.7.12 1 h o u r . 2 h o u r s . 4  h o u r s . 8 h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 62 82 84 94 80 60 64 64 62
R e s p i r a t i o n . 20 20 24 22 22 18 20

.. . 

18 18
T e m p e r a t u r e . 97. 98.4 100.4 99.8 98.8 98.4 98. 98.4 98.4
B l o o d - p r e s s u r e . 128 116 112 114 110 122 126
L e u c o c y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  o o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a)  S p .  g r .

( 6 )  A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .



Admitted ; 28th July 1912.

Disease contracted : In Bangalore in July 1910.

Previous treatment : 4 courses of Mercury.
Condition on admission : No active signs, hut posi

tive Wassermann reaction. Hearing normal. Vision 
normal.

30.7.12 : Salvarsan .5 grammes intravenously. Reac- 
tion mild. Slight headache, no vomiting or diarr

hoea.

170

Naine : Pte.C. No.7123. Cameron Highlanders. Case 65.

1.8.12 : Patient feels quite well. Discharged hos-

pital to attend.

18.10.12 : No active sign s. Wassermann reaction —

15.11.12 : No active signs. V/ass ermann reacti on — .

17.12.12 : No active signs. V/ass ermann reaction — .

Under observation five months and no recurrence.
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Date. 3 0 .7 .1 2 .  S A L V A R S A N . . 5 Grammes. Case number. 65

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 29.7.11 X  h o u r . 2 h o u r s . 4  h o u r s . 8 h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 68 70 80 88 78 70 64 68 64
R e s p i r a t i o n . 18 20 22 24 22 20 18 18 18
T e m p e r a t u r e . 97.2 97.6 99.2 100.6 99.4 98. 97.8 98.2 98.2
B l o o d - p r e s s u r e . 124 114 106 104 108 116 122
R e u c o c y t o s i s .

(a)  P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

( d )  E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

-------------------
U r i n e ,  (a)  S p .  g r .

( b)  A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .



Admitted : 29th July 1912.

Disease contracted ; In Aldershot in May 1910.

Previous treatment : 4 courses of Mercury.
Condition on admission ; No active signs, but posi

tive Wassermann reaction.
30.7.12 : Salvarsan .5 grammes intravenously. Reac

tion mild. Slight headache, no vomiting, no diarr
hoea .

1.8.12 : Discharged hospital to attend.

18.10.12 : No active signs. Wassermann reaction— .
2.9.11.12 ; No active signs. Wassermann reaction— .

Four months under observation and no recurrence.

172.

Name : Pte.F. No.8289. Cameron Highlanders. Case 6 6 .
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Date 3 0 .7 .1 2 .  S A L V A R S A N . .5 Grammes. Case number. 66

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 29.7.12 1 h o u r . 2 h o u r s . 4  h o u r s . 8 h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 72 68 106 112 78 80 68
R e s p i r a t i o n . 22 20 24 26 24 20 18
T e m p e r a t u r e . 97. 98.4 99.2 99.4 98.4 98.4 98 .
B l o o d - p r e s s u r e . 116 122 112 104 110 108 116.
L e u c o c y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  e o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a)  S p .  g r .

( b) A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .
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Admltted : 29th July 1912.

Disease contracted : In Bangalore in June 1910. 
Previous treatment ; 4 courses of Mercury.
Condition on admission : No active signs, hut posi

tive Wassermann reaction.
30.7.12 : Salvarsan .5 grammes intravenously. Reac

Name ; Pte.R. No.7424. Cameron Highlanders. Case 67.

tion mild. Slight headache, no vomiting. Severe 
pains in small of hack and lower extremities.

1.8.12 : No active signs. Discharged, hospital to

attend.

15.9.12 : No active signs. Wassermann reaction — -

30.11.12 : No active signs. Wassermann reaction — ,

Under ohservation four months and no recurrence.
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Date. 30.7.12. S A L V A R S A N .  -5 Grammes. Case number. 67

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 29.7.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r B .

P u l s e  r a t e . 84 86 88 114 96 78 72
R e s p i r a t i o n . 20 22 22 24 24 20 18

T e m p e r a t u r e . 97.8 98.4 99. 100.4 99.8 98.4 98.

B l o o d - p r e s s u r e . 128 124 120 112 118 122 130

L e u c o c y t o s i s .

(a) P o l y m o r p h s .

( 6 )  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r .

( 6 )  A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .
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N ame : Pte.C. No. 8594. Canieron Highlanders. Case 6 8

A cimi tted : 7th September 1912.

Disease contracted 

Previous treatment
Condition on admiss

In Bangalore in August 1912. 

Nil.
on : Large hard sore on fraenum.

Inguinal glands enlarged. A faint macular rash 
on chest, abdomen, back and limbs. Vision normal 
Hearing normal. IVassermann reaction

10.9.12 : Salvarsan .5 grammes intravenously. Reac
tion mild. Slight rigor and headache one hour 
after the injection. No vomiting or diarrhoea. 
Herxheimer's reaction well marked - the very faint 
rash before the injection became very well marked 
two to four hours later and continued so all day.

11.9.12 : Feels quite well. Rash still well marked 
Chancre healing. Rash beginning to fade. 
Chancre almost healed. Rash almost gone,

only a faint mottling about loins. Left inguinal 

glands still hard but much smaller.
19.9.12 : Chancre healed. Rash disappeared. Dis

charged hospital to attend..
25.9.12 : Salvarsan .5 grammes intravenously. Reac 

tion mild. Maximum temperature 100, pulse 98. 

Slight headache, no vomiting.
26.9.12 : No active signs. Discharged Hospital to

attend .
25.11.12 No active signs. Wassermann reaction— ,

12. 9.12

16., 9 . 12
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Date. 10.9.12. S A L V A R S A N .  *5 Grammes. Case number. 68
(First dose)

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 7.9.12. 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 80 78 102 84 86 84 80 82 76
R e s p i r a t i o n . 24 24 26 26 24 22 22 22 22
T e m p e r a t u r e . 98.4 98.4 100. 99.8 100. 98.4 98.2 98.2 98.
B l o o d - p r e s s u r e . 134 130 126 126 128 130 124
L e u c o c y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l o s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r . 1020
(b) A l b u m i n . Nil
H e a d a c h e . Nil SI i ght SlightiSligh; Nil Nil Nil Nil Nil
V o m i t i n g . Nil Nil Nauses Nil Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Disease contracted : In Bangalore in July 1912.
Previous treatment : Nil.

Condition on admission : Large hard chancre on glans 
penis near meatus. Inguinal glands enlarged and 
hard. Macular rash on chest, back and limbs.
Vision normal. Hearing normal. Wassermann re
action -+■ +

10.9.12 : Salvarsan .5 grammes intravenously. Reac
tion mild. Slight headache, no vomiting. Slight 
diarrhoea with colicy pains in abdomen. Herxheimer s 
reaction well marked four hours after the injection.

12.9.12 : Rash fading. Sore looking healthier.

19.9.12 : Sore healed. Rash disappeared. Glands 
normal. Discharged hospital to attend.

25.9.12 : Salvarsan .5 grammes intravenously. Reac
tion mild. Maximum temperature 100.4, pulse 102.
No vomiting, no diarrhoea. Slight headache.

27.9.12 : Discharged hospital to attend.
18.10.12 : No active signs. Wassermann reaction— .
12.12.12 : No active signs. Wassermann reaction— .

Nanie : Piper I). No.8479. Cameron Highlanders. Case 69.

Admitted : 7th September 1912.
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Date. 10.9. 12. S A L V A R S A N . .5 Grammes. Case number. 69
_______________________ (First dose)__________________________________

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 9.9.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 70 68 98 88 78 80 72 68 70
R e s p i r a t i o n . 20 20 22 28 26 22 18 20 18
T e m p e r a t u r e . 98.4 99. 101. ICO. 100. 98.4 98.4 98.4 98.4
B l o o d - p r e s s u r e . 126 124 106 108 104 110 124
L e u c o c y t o s i s .

(a) P o l y m o r p h s .

( b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(<Z) E o s i n o p h i l e s .

R e d  o o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r .

( 6 )  A l b u m i n .

H e a d a c h e .

V o m i t i n g .

D i a r r h o e a .
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Admitted : 5th September 1912.

Disease contracted ; In Bangalore in August 1912.
Previous treatment ; Nil.
Condition on admission ; Hard sore on prepuce. In

guinal glands enlarged. Paint rash on chest, hack 
and limbs. Vision normal. Hearing normal. 
Wassermann reaction A--P.

10.9.12 : Salvarsan .5 grammes intravenously. Reac

tion mild. Slight rigors and headache. No vomit

ing, no diarrhoea.
12.9.12 : Chancre beginning to heal. Glands subsid

ing.
17.9.12 : Rash almost gone. Glands normal. Chancre

Name : Pte.G. No.8301. Cameron Highlanders. Case 70.

practically healed.

21.9.12 : No active signs, 

attend.
21.10.12 : No active signs.

Discharged hospital to

Wassermann reaction

29.11.12 : No active signs. Wassermann reaction— .
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Date. 10.9.12 S A L V A R S A N . -5 Grammes. Case number, 70

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 6.9.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 72 70 102 108 90 66 70 72 68
R e s p i r a t i o n . 20 20 22 24 28 20 20 20 18
T e m p e r a t u r e . 98.4 98.4 100.6 101. 4 98.8 98.2 98.4 98.4 98.4
B l o o d - p r e s s u r e . 128 124 115 118 114 120 125
L e u c o c y t o s i s . 12185
(a) P o l y m o r p h s . 69̂>'
(b) L y m p h o c y t e s . 2 1 %

( c )  L a r g e  m o n o s . A %

(d) E o s i n o p h i l e s . 0 %

R e d  o o r p u s e l e s . 48000OC
H a e m o g l o b i n .

1oO
»

U r i n e ,  (a) S p .  g r .

( i> )  A l b u m i n .

H e a d a c h e . Nil Nil Slight Slight Nil Nil Nil Nil Nil
V o m i t i n g . Nil Nil Nil Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Adinitted : 10th September 1912.

Disease contracted ; In Eangalore in July 1912.

Previous treatment : Nil.
¡Condition on admission : A hard indurated sore on 

right side of fraenum. Inguinal glands shotty 

Paint rash on chest, hack and limbs. Fauces con
gested. Tonsils enlarged with mucous patch on 
right one Vision normal. Hearing normal. 

Wassermann reaction
15.9.12 : Salvarsan .5 grammes intravenously. Reac

tion severe. Rigors half an hour after injection. 
Pulse rapid and feeble. Patient fainted three 
hours after injection. Given Brandy and strophan- 

thus, then hot water bottles applied to feet.
14.9.12 : Patient feels quite well again.
16.9.12 : Congestion of fauces disappeared. Tonsils 

subsiding. Rash almost gone. Chancre healing 

rapidly.
1 9 .9.12 ; Rash completely disappeared. Chancre 

healed. Throat normal. Discharged hospital to 

attend.
16.10.12 : No active signs. Wassermann reaction — ,
12.12.12 : No active signs. Wassermann reaction— .

Name : Pte.G. No.8111. Cameron Highlanders. Case 71.
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Date. 1 3 . s . 12 S A L V A R S A N . • 5 Grammes. Case number, 71

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 11.9.32. 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 G  h o u r s .

P u l s e  r a t e . 94 84 100 118 98 80 78 82 80
R e s p i r a t i o n . 24 24 26 28 22 22 22 22 20
T e m p e r a t u r e . 97.8 98. 99.4 102.2 99.4 98. 98.4 98.4 98. 4
B l o o d - p r e s s u r e . 118 112 110 108 112 110 112
L e u c o c y t o s i s . 8437
(a) P o l y m o r p h s . 65%
(b) L y m p h o c y t e s . 30%
( c )  L a r g e  m o n o s . 3 %
( d)  E o s i n o p h i l e s . 2 %

R e d  o o r p u s e l e s . 440’ 000
H a e m o g l o b i n . 84%
U r i n e ,  (a) S p .  g r .

( 6 )  A l b u m i n .

H e a d a c h e . Nil SevereSevere Severe Slight Nil Nil Nil Nil
V o m i t i n g . Nil Nil Slight Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Disease contracted ; In Bangalore in July 1912.
Previous treatment : Ni 1.

Condition on admission ; Typical hard chancre on 
prepuce giving rise to marked phimosis. Inguinal 
glands enlarged and shotty. Treponema Pallidum 
demonstrated in serum from the chancre. No other 
signs of disease. Vision normal. Hearing normal.

14.8.12 : Salvarsan .5 grammes intravenously. Re
action severe. Severe headache with cramps in 
abdomen hut no diarrhoea. No vomiting.

15.8.12 : Peels quite well. Myelocytes found in 
blood film at eighth hour when doing differential 

blood, count.
17.8.12. : Chancre healing. No Treponema Pallidum 

found in serum from chancre on prolonged search 

though abundant when previously looked for.
22.8.12. : Chancre almost healed. Patient has 

brightened up considerably.

25.8.12 : No active signs. Phimosis has become 
reducible. Discharged hospital to attend.

29.9.12 : No active signs. Wassermann reaction— .
16.12.12 : No active signs. Wassermann reaction— .

Under observation four months and no recurrence.

Name : Sapper IT. 2nd"Q,.V.0'.' S .& Miners. Case 72.

Admitted : 7th August 1912.
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Date. 14.8.12. S A L V A R S A N .  0.5 Grammes. Case number, 72

B e f o r e

S a l v a r s a n . A f t e r  S a l v a r s a n .

D a t e . 10.8.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

-

P u l s e  r a t e . 64 80 96 100 104 86 88 72 68
R e s p i r a t i o n . 20 30 36 40 38 24 24 20 20

-

T e m p e r a t u r e . 97.6 99. 2 101.2 103. 102. 6.98.6 98.4 98 . 4 98. 4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 8457 8437 12500 15000 17500 12817 7500 7500 5316
(a) P o l y m o r p h s . 62% 56^ 86% 92?; 93^ 8b% 79% 72% 70%

(b) L y m p h o c y t e s . 3 3 % 36?; 12% 8?; 6% 13% 16% 18% 21%
-

( c )  L a r g e  m o n o s . b % Q% 2% 0% 1 % 2% 1% 7% 7%

(d) E o s i n o p h i l e s . 0% 0% 0% 0 % 0% 0% 4 % 3 % 2%

R e d  o o r p u s e l e s . 450COOO 4700000
H a e m o g l o b i n . 90% 92^
U r i n e ,  (a) S p .  g r . 1018 1016 1020 1018 1018

-

(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Sii gift S evere Severe Severe SI ight Nil Nil Nil
V o m i t i n g . Nil Nil Nil N au sea Nausea Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Adrnitted : August 10th 1912.
Disease contracted : In Kirkee in June 1910.

Previous treatment ; 4 courses of Mercury.
Condition on admission : No active signs, hut posi

tive Wassermann reaction.
15.8.12 : Salvarsan .5 grammes intravenously. Reac

tion mild. Slight headache, no vomiting.
16.8.12 : No active signs. Discharged hospital to 

attend.
7.9.12 : No active signs. Wassermann reaction— '

18 .10 .12 :No active signs. Wassermann reaction—.
29.11.12 : No active signs. Wassermann reaction-.

Name : Gunner J. No.44988. 8 th Battery R F.A.Case 73.
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Date. 13.8.12 S A L V A R S A N .  *5 Grammes. Case number, 73

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 118.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 80 72 78 92 104 76 72
R e s p i r a t i o n . 20 20 28 26 28 24 20
T e m p e r a t u r e . 97.8 97.8 98.4 101.2 100. 98.4 98.
B l o o d - p r e s s u r e . 130 126 114 114 118 126 128
L e u e o e y t o s i s . 9062
(a) P o l y m o r p h s . 67 %
( 6 )  L y m p h o c y t e s . 26%

( c )  L a r g e  m o n o s . 1%

(id)  E o s i n o p h i l e s . 0%

R e d  c o r p u s e l e s . 4ooooa )

H a e m o g l o b i n . 65%

U r i n e ,  (a) S p .  g r .

(b) A l b u m i n .

H e a d a c h e . Nil Nil Severe Severe SI i girt Nil Nil
V o m i t i n g . Nil Nil Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil
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Disease contracted ; In Bangalore in September 1912. 
Previous treatment ; Nil.

Condition on admission : Two small hard sores in 
front of base of glans penis in the serum of which 

the Treponema Pallidum was demonstrated. Left 
inguinal glands enlarged and hard. Macular rash
on chest, back, abdomen and limbs. Vision normal.
Hearing normal. Wassermann reaction 4-

8.1C.12 : Salvarsan .5 grammes intravenously. Reac
tion moderate. Severe headache, slight vomiting.

Pains in loins. Pelt giddy four hours after in-

j ection.
9.10.12 : Peels well except for pain in loins.
12.10.12 : Rash fading rapidly. Sores healing. 

Treponema Pallidum searched for in serum from 

sores but not found.
18.10.12 : Rash faded, sores healed, glands normal. 

Discharged hospital to attend.
16.12.12 : No active signs. Wassermann reaction— .

Name : Pte.K. No.7731. Cameron Highlanders. Case 74.

Adiai tted ; 7th October 1912.
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Date. 8.10.12. S A L V A R S A N .  0*^ Grammes. Case number, 74

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 7. IQ 12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 74 76 96 98 84 80 70
R e s p i r a t i o n . 20 22 30 34 28 22 20
T e m p e r a t u r e . 98.4 99.4 100.4 101. 99.2 98. 98.4
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 11370 10312 11567 20600 21875 20600 9375 6925 7187
(a) P o l y m o r p h s . 76% 74% 95/S 92% 86% 85% 62% 67 %c 65%

(b) L y m p h o c y t e s . 22% 20% 5% 7% 9% 10% 55% 21 % 28%

( c )  L a r g e  m o n o s . 2% 6% 0% 0% 5% 4% 5% 2% 5%

( d )  E o s i n o p h i l e s . 0,% 0% 1# 0% 1 % 0,% 0% 2%

R e d  e o r p u s e l e s . 42000a iteooooc

H a e m o g l o b i n . 70% 94%

U r i n e ,  (a) S p .  g r . 1020 1020 1018
( 6 )  A l b u m i n . Nil Nil Nil
H e a d a c h e . Nil Nil Slight Severe Severe Nil Nil Nil Nil
V o m i t i n g . Nil Nil Nausea Slight Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



Admitted : 25th August 1912.

Disease contracted : In Bangalore in July 1912.

Previous treatment : Patient was not seen By me until 
September 6th 1912. He had Been diagnosed on ad

mission as suffering from soft chancre, which was 
treated By dusting with iodiform and applying Black 

wash dressings.
Condition on 6.9.12 when seen By me : Patient had a 

small hard sore on end of prepuce,in the serum of 
which Treponema Pallidum was demonstrated. Vision 

normal. Hearing normal. Wassermann reaction-V*.

8.9.12 : Salvarsan .5 grammes intravenously. Reac
tion severe. Severe headache, markedly congested 
face, severe pain in lower limBs. Complained of 
neuralgic pains in the teeth of the lower jaw which 

were in very good condition.
10.9.12 : Sore healing rapidly. Treponema Pallidum 

searched for But not found.
14.9.12 : No active signs. Discharged hospital to 

attend.
16.11.12 : No active signs. Wassermann reaction— .
10.12.12 : No active signs. Wassermann reaction— ,

190.

Name : Pte.M. No.6435. 7th "Q.OVHussars. Case 75.

Under observation three months and no recurrence.
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Date. 8.9.12. S A L V A R S A N .  G.5 Grammes. Case number. 75

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 7.9.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 0  h o u r s .

P u l s e  r a t e . 74 94 ICO 108 98 92 84 76 70
R e s p i r a t i o n . 22 24 28 30 28 24 22 20 20
T e m p e r a t u r e . 98. 6 98.6 99.2 101. 99.8 98. 98.4 98.2 98.2
B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 13125 9062 18125 19375 10525 84 57 5316 6250 6562
(a) P o l y m o r p h s . 59% 71% 86% 82% 85% 74% 68% 70% 76%
( 6 )  L y m p h o c y t e s . 36% 26% 13% 13% 13% 18% 30% 27% 19%
( c )  L a r g e  m o n o s . 3% 3% 1% 3% 8% 6% 2% 2% 4%
(d) E o s i n o p h i l e s . 2% 0% 0% 0 % 2% 2% 0% 1 a?V»
R e d  c o r p u s e l e s . 45C000C 1670000
H a e m o g l o b i n .

oC
O 94%

U r i n e ,  (a) S p .  g r . 1016 1018 1018 1016 1016

(b) A l b u m i n . Nil Nil Nil Nil Nil

H e a d a c h e . Nil Slight Severe Severe Nil Nil Nil Nil Nil

V o m i t i n g . Nil Nil Nausea Nausea Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Admitted ; 6th October 1912.

Disease contracted : In Bangalore in July 1912.
grevious treatment : Nil
Condition on admission : Congestion of throat with 

an ulcer on right tonsil. Macular rash on chest, 

hack, abdomen and limbs. Inguinal glands enlarged. 
Vision normal. Hearing normal. V/assermann reac
tion -V- Hr.

8.10.12 : Salvarsan .5 grammes intravenously. Reac
tion moderate. Severe headache and slight vomiting.

12.10.12 : Congestion of throat gone. Ulcer on ton

sil healing. Rash fading rapidly.
18.10.12 : No active signs. Commenced first course 

of Mercury. Discharged hospital to attend.

11.12.12 : No active signs. Wassermann reaction— .

Name : Pte.M. No.7807. Cameron Highlanders. Case 76.
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Date. 8.10.12 S A L V A R S A N .  0.5 Grammes. Case number, 76

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 7.10.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 G  h o u r s .

P u l s e  r a t e . 84 92 100 84 78 70 70 68
R e s p i r a t i o n . 24 28 30 30 26 22 20 20
T e m p e r a t u r e . 97.4 99.2 102.4 100. 99.2 98. 6 98.4 98.4 •

B l o o d - p r e s s u r e .

L e u e o c y t o s i s . 10312 9062 14062 29362 18125 10060 7137 5635 6562
(a) P o l y m o r p h s . 63/a 61$ 81$ 80$ V

9'S.
C

O

2> 76$ 70$ 71$ 73$
(b) L y m p h o c y t e s . 33$ 33$ 17$ 14$ 15$ 18$ 22$ 23$ 21$

( c )  L a r g e  m o n o s . 3$ 5$ 2$ 5$ 6$ 6$ 5$ 4$ 6$

(d) E o s i n o p h i l e s . 1% 0$ 1$ i/o 0$ %J/0 2$ 0$

R e d  c o r p u s e l e s . 450 000(1 4650000

H a e m o g l o b i n . 65$ 64$

U r i n e ,  (a) S p .  g r . 1018 1021 1020 1018

( 6 )  A l b u m i n . Nil Nil Nil Nil

H e a d a c h e . Nil Nil SI i gilt Severe Severe Nil Nil Nil Nil.

V o m i t i n g . Nil Nil Nau sea SI i ght Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Admitted : 9th August 1912.
Disease contracted : In, Bangalore in July 1912.
Previous treatment : Nil.

Condition on admission : Large hard chancre on glans 
penis in the serum of which Treponema Pallidum was 

abundant. Inguinal glands enlarged and shotty.
Throat congested.

12.8.12 : Salvarsan .5 grammes intravenously. Reac
tion severe. severe headache with vomiting and 

diarrhoea. Pains in lower limbs and back.
15.8.12 : Slight headache, otherwise patient feels 

quite well.
%

15.8.12 : Throat normal. Chancre healing. Glands 

still enlarged.
26.8.12 : Chancre almost healed. Glands still pal

pable .
50.8.12 : Salvarsan .5 grammes intravenously. Reac

tion mild. Slight headache, no vomiting, no diarr

hoea.
6.9.12 : No active signs. Discharged hospital to 

attend.
27.10.12 : No active signs. Wassermann reaction — -
15.11.12 : No active signs. Wassermann reaction— .
14.12.12 : No active signs. Wassermann reaction— .

Four months under observation and no recurrence.

Name : Sapper K. No.6464. 2nd "Q .V .01' S.& Miners. Case 77
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Date. 12.8.12. S A L V A R S A N .  . 5 Grammes. Case number, 7 7

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 10.8.12 1  h o u r . 2  h o u r s . i  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 68 82 90 102 98 84 72 70 64
R e s p i r a t i o n . 20 20 24 28 26 22 20 18 20
T e m p e r a t u r e . 98. 99.2 101.2 102.4 102.2 99. 6 98.4 98. )8. 2
B l o o d - p r e s s u r e . 126 112 104 106 110 116 126
L e u c o c y t o s i s .

(a) P o l y m o r p h s .

(b) L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  e o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r .

(b) A l b u m i n .

H e a d a c h e . Nil Nil Very
Severe

Very
Severe Severe Si i gh1 Nil Nil Nil

V o m i t i n g . Ni 1 Nil Severe Severe Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Slight Slight Si i gh1 Nil Nil Nil
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Admitted : 14th October 1912.
Disease contracted : In Madras in September 1912.
Previous treatment ; Nil.
Condition on admission : Hard indurated sore on glans 

penis in the serum of which the Treponema Pallidum 
was demonstrated. No other signs of disease.

16.10.12 : Salvarsan .5 grammes intravenously. Reac
tion mild. Slight headache, no vomiting, no diarr

hoea.
19.10.12 : Chancre healing. Prolonged searched

failed to reveal Treponema Pallidum in serum from

chancre.
25.10.12 : Chancre healed. Discharged hospital to 

attend.
28.11.12 : No active signs. Wassermann reaction— .
16.12.12 : No active signs. Wassermann reaction— .

Name : Pte.C. No.8524. Cameron Highlanders. Case 78.
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Date. 16.10.12 S A L V A R S A N .  -5 Grammes. Case number. 78

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 14JÛ32 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 96 94 92 110 98 80 78 78 80
R e s p i r a t i o n . 26 24 24 32 26 24 22 20 22

T e m p e r a t u r e . 98.6 98.8 99.4 101. 99.2 97.3 98.4 98.4 98.4

B l o o d - p r e s s u r e .

L e u c o c y t o s i s . 9375 10312 12185 15000 13850 8750 6925 7500 7137

[a) P o l y m o r p h s . 68# 64% 16% 90% 86% 15%

oc— 12% 71#

(b) L y m p h o c y t e s . 29# 54% 20% 8% 10% 20% 25% 22% 23#

( c )  L a r g e  m o n o s . 2% 4% 2% w
j Ì

A 5% 4% 6% 5% 4%,

(id) E o s i n o p h i l e s . 1% 0% 0% 0% 1% 1 % 1% 1% 2%

R e d  o o r p u s e l e s . 450000 i

H a e m o g l o b i n . 80#
U r i n e ,  (a) S p .  g r . 1018 1026 1020 1018 1018

(b) A l b u m i n . Nil Nil Nil Nil Nil

H e a d a c h e . Nil Slight SI i ght Si i gh1. Nil Nil Nil Nil Nil

V o m i t i n g . Nil Nil Nil Nil Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Admitted : 23rd October 1912.
Disease contracted : In Bangalore in September 1912.

Previous treatment : Nil.
Condition on admission : Hard sore on prepuce in the 

serum of which the Treponema Pallidum was found. 
Inguinal glands enlarged. Throat slightly con
gested .

25.10.12 : Salvarsan .5 grammes intravenously. Reac- 
tionsevere. Severe headache and vomiting. Colicy 

pains in abdomen, but no diarrhoea.
28.10.12 : Throat normal. Chancre healing. Failed 

to find the Treponema Pallidum on prolonged search 

in serum from chancre.
8.11.12 : Chancre healed. Glands normal. Discharged 

hospital to attend.
12.11.12 : No active signs. Wassermann reaction +.
15.11.12 : Salvarsan .5 grammes intravenously. Reac

tion mild. Maximum temperature 100, pulse 96.

Slight headache, no vomiting, no diarrhoea.

17.11.12 : Discharged hospital to attend.
29.11.12 : No active signs. Wassermann reaction — ,

Name : Pte.C. Ho.8131. Cameron Highlanders. Case 79.



199

Date. 25.10.12 S A L V A R S A N .  0.5 Grammes. Case number. 79

I  B e f o r e  

S a l v a r s a n . |  A f t e r  S a l v a r s a n .

D a t e . 23. 1Q1 J 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 80 96 100 86 80 72 72 70 70
R e s p i r a t i o n . 22 24 28 26 22 18 20 18 20
T e m p e r a t u r e . 97.4 99.6 102.4 101.6 101. 99. 98.2 98.4 97.8
B l o o d - p r e s s u r e . 122 114 110 104

I

...  _

L e u e o c y t o s i s . 9062 8437 10525 14625 11500 7812 6562 6562 6925
(a) P o l y m o r p h s . 62?; C

M 86 % 88 % 82?; 1 1 % 1 2 % 1 0 % 69?;
(b) L y m p h o c y t e s . 35?; 2 2 % 11?; 1 0 ?; 14 % is?; 2 2 % 2 2 % 24?;
( c )  L a r g e  m o n o s . 3?; 5?; 2?; 2 % 2 % 4?; b% 4?; 2 %

( d)  E o s i n o p h i l e s . 0 %

°

0 % 1% 1% 1 % 1% 2 %

R e d  e o r p u s e l e s . 480000C
H a e m o g l o b i n . 90%

U r i n e ,  (a) S p .  g r . 1010 1012 1012 1016 1014
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight Severe Severe Slight Sligh Nil Nil Nil
V o m i t i n g . Nil Nau sea Severe Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil

.



Disease contracted ; In Bangalore in beginning of 
October 1912.

Previous treatment : Nil.

Condition on admission :Two typical hard sores, one 
near fraenum and one in front of glans near corona. 

The Treponema Pallidum demonstrated in expressed 
serum. Inguinal glands enlarged. Throat slight
ly congested. Wassermann reaction negative.

30.10.12 : Salvarsan .5 grammes intravenously. Reac
tion moderately severe. Rigors one hour after in

jection. Severe headache. Slight vomiting.
Pains in back and lower limbs.

1.11.12 : Throat normal. Chancres healing, herpes 

on lips.
8.11.12 : Chancres healed. No active signs. Dis

charged hospital to attend.

12.11.12 : Throat congested. Potassium chlorate 

gargle given.
14.11.12 : Small ulcer on right tonsil.
15.11.12 : Salvarsan .5 grammes intravenously. Reac

tion mild. Maximum temperature 99. Pulse 82. 

Slight headache, no vomiting.
24.11.12 : No active signs. Discharged hospital
16.12.12 : No active signs. Wassermann reaction— ■„
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Name : Pte.R. No.8888. Cameron Highlanders. Case 80-

Admitted ; 24th October 1912.



2 0 1 .

Date 30.10.12 S A L V A R S A N .  0.5 Grammes. Case number, 80

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 24.1QJ2 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 84 100 100 108 104 92 80 70 68
R e s p i r a t i o n . 18 26 28 24 24 22 20 20 18
T e m p e r a t u r e . 97.6 101.4 101. 99.4 100.8 9 7 .8 98.2 98. 97.8
B l o o d - p r e s s u r e . 130 124 112 120
L e u c o c y t o s i s . 6625 7000 9375 8225 8750 8125 6250 5937 6562
(a) P o l y m o r p h s . 71/e 6 \>C> 

!

O
82% 76% 74% 69% 70% 71%

(b) L y m p h o c y t e s . 24^ 50% 24^ 16% 20% 20% 25% 25% 25%

( c )  L a r g e  m o n o s . 5% 5% 5% 2% 4 % 5% 6% 6% 5%

(d) E o s i n o p h i l e s . 0% 1% 1% 0% 0% / 2% 1%

R e d  c o r p u s e l e s . 48000a
H a e m o g l o b i n . 92 %
U r i n e ,  (a) S p .  g r . 1022
( 6 )  A l b u m i n . Nil
H e a d a c h e . Nil Severe Severe SI i ght Slight Nil Nil Nil Nil
V o m i t i n g . Nil Slight Nil Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Admitted : 10th September 1912.

Pdsease contracted : In Hounslow in July 1910.

Previous treatment : 3 courses of Mercury.
Condition on admission : No active signs. Wasser- 

mann reaction +-4--K
13.9.12 : Salvarsan .5 grammes intravenously. Reac

tion very slight. Slight headache. ' No vomiting 

No diarrhoea.
16.9.12 : No active signs. Discharged hospital to 

attend.
23.10.12 : No active signs. Wassermann reaction — ,

27.10.12 : No active signs. Wassermann reaction— .

Name : Pte.M. No.4435. 7th. Q,.0. Hussars. Case 81.
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Date. 13. 9.12. S A L V A R S A N .  •& Grammes. Case number. 81

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 11.9.12 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 G  h o u r s .

P u l s e  r a t e . 73 64 72 72 74 68 64 70 68
R e s p i r a t i o n . 24 20 22 20 20 22 20 20 21
T e m p e r a t u r e . 98.2 98. 99.4 100. 98.4 98. 98. 98.4 98.4
B l o o d - p r e s s u r e . 124 120 120 116 115 126 123
L e u c o c y t o s i s . 8750 8125 15312 20625 16250 11370 7500 5625 6250
(a) P o l y m o r p h s .

oto 56% 92% 94% 90%

0
3 15% 10% 11%

(b) L y m p h o c y t e s . 32^ 36% 0
0 5% 9% 14% 22% 24% 25%

( c )  L a r g e  m o n o s . 6% 8% 0% 1% 1% 2% 2% 5% 4%

(id)  E o s i n o p h i l e s . 2% 0% 0% 0% 0% 0% 1% 1 % 2%

R e d  c o r p u s e l e s . 45000 OC 4750000
H a e m o g l o b i n . 10% 18%

U r i n e ,  (a) S p .  g r . 1018 1020 1016 1018 1018
( 6 )  A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Nil Slight Nil Nil Nil Nil Nil Nil

V o m i t i n g . Nil Nil Nil Nil Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Ni; Nil Nil Nil Nil Nil Nil
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Adrnl tted : 5th Noveiriber 1912.

Disease contracted : In Bangalore in October 1912.

Previous treatment : Nil.
Condition on admission : Hard indurated sore on

corona. Treponema Pallidum demonstrated in serum. 

Inguinal glands enlarged. '/.'assennann reaction
negative.

6.11.12 : Sdlvarsan .5 grammes intravenously. Reac
tion mild. Severe headache, slight vomiting.

8.11.12 : Chancre healing. Treponema Pallidum not 
found in serum on prolonged search.

12.11.12 : No active signs. Discharged hospital to 

attend.
18.12.12 : No active signs. Wassermann reaction— .

Name : Pte.M. No.6123. 7th Q,.0. Hussars. Case 82.
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Date. 6.11.12 S A L V A R S A N .  . 5 Grammes. Case number. 82

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 5.11.32 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 64 68 64 96 100 64 70 68 68
R e s p i r a t i o n . 20 21 20 24 24 22 22 18 18
T e m p e r a t u r e . 98.4 98. 98.6 100.6 101. 98.4 98. 98.2 98.4

B l o o d - p r e s s u r e . 120 112 100 98 104 110 118

D e u o o e y t o s i s .

( u )  P o l y m o r p h s .

( 6 )  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

( d )  E o s i n o p h i l e s .

R e d  e o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r .

( 6 )  A l b u m i n .

H e a d a c h e . Nil Nil SI i gh1■ Severe Slight Nil Nil Nil Nil

V o m i t i n g . Nil Nil Nil Slight Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil
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Adj-nitted ; 13th November 1912.

Disease contracted : In Bangalore in October 1912.
Previous treatment ; Nil
Condition on admission ; Hard chancre on prepuce in 

the serum of which Treponema Pallidum was demon
strated.

15.11.12 : Salvarsan .5 grammes intravenously. Reac
tion severe. severe headache and vomiting, with 
pains in the back. Face very congested. Pulse 
irregular, (see tracings)

16.11.12 : Feels quite well.
18.11.12 ; Chancre healing. Failed to demonstrate 

Treponema Pallidum in serum on prolonged search.

24.11.12 : No active signs. Discharged hospital to 

attend.
14.12.12 : No active signs. Wassermann reaction.— .

Name : Pte.F. No.8753. Cameron Highlanders. Case 83.
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Date. 15.11.12 S A L V A R S A N .  .5 Grammes. Case number, Q3

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . L4.ll.lg 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 56 62 92 100 88 76 64 60 62
R e s p i r a t i o n . 20 22 22 26 24 22 18 20 20
T e m p e r a t u r e . 98. 98.6 99.4 100.2 101.4 98.6 98 - 98.2. 98.4
B l o o d - p r e s s u r e . 120 104 108 100
L e u c o c y t o s i s .

( a )  P o l y m o r p h s .

( f t )  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

( d) E o s i n o p h i l e s .

R e d  o o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r .

( 6 )  A l b u m i n .

H e a d a c h e . Nil Nil Severe Severe Severe Nil Nil Nil Nil

V o m i t i n g . Nil Nil Severe Severe Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



208

Disease contracted : In Bangalore in October 1912. 
Previous treatment : Nil.
Condition on admission : Hard sore near fraenuin in 

serum of which Treponema Pallidum was demonstrated.
19.11.12 : Salvarsan .5 grammes intravenously. Reac

tion mild. Slight headache. Slight vomiting.
Ho diarrhoea. Well marked cyanosis of face.

21.11.12 : Chancre almost healed. Treponema Palli
dum not found in serum on prolonged search.

24.11.12 : No active signs. Discharged hospital to 
attend.

15.12.12 : No active signs. Wassermann reaction— .

Name : Pte.A. No.8770. Cameron Highlanders. Case 84

Admitted : 17th November 1912.
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Date. 19.11.12 S A L V A R S A N .  .5 Grammes. Case number. 84

B e f o r e

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 18.11 IS 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 G  h o u r s .

P u l s e  r a t e . 70 74 80 90 96 70 68 70 70
R e s p i r a t i o n . 20 24 24 26 24 20 18 18 20
T e m p e r a t u r e . 98.4 98. S 101. 100. 99.4 98.4 98. 98.4 98.4
B l o o d - p r e s s u r e . 128 122 95 94 100 115 120
L e u c o c y t o s i s .

(a) P o l y m o r p h s .

( 6 )  L y m p h o c y t e s .

( c )  L a r g e  m o n o s .

(d) E o s i n o p h i l e s .

R e d  c o r p u s e l e s .

H a e m o g l o b i n .

U r i n e ,  (a) S p .  g r .

( b) A l b u m i n .

H e a d a c h e . Nil Nil Sii gbitSlight Slight Nil Nil Nil Nil

V o m i t i n g . Nil Nil Slight Slight Nil Nil Nil Nil Nil

D i a r r h o e a . Nil Nil Nil Nil Nil Nil Nil Nil Nil



210

Readmi tied : 10th August 1912.

Pi sease : Lupus vulgaris. Began in December 1911 
with an apple jelly nodule on left side of nose 

near tip. This broke down forming an ulcer with 
a rought base, resistant of all treatment. No 

history of Syphilis nor any visible signs of it.
The Wassermann reaction on several occasions 

negative. Von Pirquet cutaneous tuberculin reac
tion positive. Ulcer spreading in spite of every
thing, involving both sides and tip of nose, and in 
February he was sent to Secunderabad for X-Ray 
treatment. Returned in July to Bangalore with 
two small ulcers, one each side of bridge of nose 
half way up. On his Medical History sheet it was 
noted that the condition had much improved as the 
result of X-Ray treatment which he had undergone 
for four months with the necessary intervals.
These ulcers rapidly increased in size, and he was 
readmitted into hospital on August 10th. The ul
cers continued to spread, approaching dangerously 
near the inner canthia of both eyes and threatening 
to involve both of .them. The eyes were much con
gested, the conjunctivae puffy and tne lids much 
swollen. As all treatment had no effect in ar
resting the disease and there was considerable 

danger /

Uame : Pte.B. No.8475. Cameron Highlanders. Case 85.
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danger of the patient losing his eyesight it was 
suggested to him that it might he advisable to try 
the effect of an injection of Salvarsan on the 

disease. He readily consented to this proposition 
and on October 12th 1912 he was given .5 grammes 

Salvarsan intravenously. Reaction was moderately 
severe. Suffered from severe headache, no vomit
ing. Severe colicy pains in abdomen with slight 

diarrhoea. Felt faint for several hours after 
inj ection.

15.10.12 : Reo.ction passed off and patient feels well. 
Condition of eyes unchanged, but the disease has 

not progressed.
15.10.12 : There is a wonderful improvement in condi

tion of patient's eyes. The lids are less puffy 
the conjunctivae less swollen and the congestion 
has subsided very considerably. The ulcers on 

nose are looking much more healthy. Hydrogen 
Peroxide sprayed on surface of ulcers.

17.10.12 : Congestion of eyes quite gone. Lids 
normal and ulcers beginning to heal rapidly. The 
margins are bluish and healthy and the bases cover
ed with fresh healthy granulations. Patient is 
feeling better than he has done for many months.

18.10.12 /
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18.10.12 : Wassermann reaction repeated with a nega
tive result. This was done in order to again make 

sure, if possible, that there was no Syphlitic 
taint as it had been stated that an injection of 

Salvarsan might stimulate a negative reaction to 
become a positive one.

24.10.12 : Ulcers healing rapidly. Eyes normal.
25.10.12 : Salvarsan .5 grammes intravenously. Reac

tion moderate. Maximum pulse 98, temperature 102. 
Severe headache. Slight vomiting. Abdominal 
pains but no diarrhoea.

26.10.12 : Patient feels quite well.
51.10.12 : Ulcers completely healed. Patient dis

charged ho spital.
15.11.12 : Nose looking very well. The ulcers are 

completely covered with a new thin epithelium, but 

there are no signs of any breaks in it.
15.12.12 : Nose quite healthy, but a little red. 

Patient's weight is now 120 lbs., having put on 
12 lbs. in the last two months.

This case may possibly have been a case of "Syphlitic 
Lupus" as described by Hutchinson, but I am not in

clined to think that it was. The appearances were 
typically those of severe Lupus Vulgaris, and I am 
supported in this opinion by several other Medical 
Officers who saw the patient. Further support is 

given /
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given by the fact that on all occasions on which a 

Wassermann reaction was performed, a negative result 
was obtained. Again a positive Von Pirquet favours 

the diagnosis of Lupus Vulgaris. I have not found 
any records of Lupus being treated in this way, but 
the success attending its use in this case would 

seem to justify it being used for this purpose.
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Date. 12.10.12 S A L V A R S A N .  .5 Grammes. Case number, 85
(First dose)

B e f o r e  

S a l v a r s a n .
A f t e r  S a l v a r s a n .

D a t e . 11JD.1Î 1  h o u r . 2  h o u r s . 4  h o u r s . 8  h o u r s . 2 4  h o u r s . 4 8  h o u r s . 7 2  h o u r s . 9 6  h o u r s .

P u l s e  r a t e . 88 88 102 1 0 0 100 96 80 78 74
R e s p i r a t i o n . 24 24 28 28 24 20 22 20 20
T e m p e r a t u r e . 97.8 98. 101.4 100.4 100. 98.8 98.4 98.4 98 .4
B l o o d - p r e s s u r e . 122 112 104 106 110 116 126
L e u e o c y t o s i s . 7500 8700 13800 14600 10500 9300 7000 7100 7500
(a) P o l y m o r p h s . 74% 78% 84% 89% 83% 81% 75% 71% 73%
( 6 )  L y m p h o c y t e s . 20% 18% 13% 9% 12% 16% 20% 22% 21%
( c )  L a r g e  m o n o s . 5 % 'S

Ä 3% 2% 4% 3% 4% 5% 4%
(d) E o s i n o p h i l e s . H '¿

a 0% 0% 0% 1% 0% 1% 2% 2%
R e d  o o r p u s e l e s . 39000a
H a e m o g l o b i n . 62%
U r i n e ,  (a) S p .  g r . 1026 1030 1026 1020 1022
(b) A l b u m i n . Nil Nil Nil Nil Nil
H e a d a c h e . Nil Slight Severe Severe Severe Nil Nil Nil Nil
V o m i t i n g . Nil Nil Nil Nil Nil Nil Nil Nil Nil
D i a r r h o e a . Nil Nil Slight Si i ght Nil Nil Nil Nil Nil
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Name : Sapper Doraswamy. 2nd Q.V.O. S.& Miners. Case86 
Patient was admitted to hospital in August 1912, suf

fering from Malignant Malaria with enlarged spleen 

which extended three inches below the left costal 
margin. Large numbers of Malignant Tertian Malar

ial parasites were found in his periphral blood.
He was placed on Quinine Bisulph grains 10 three 
times a day. He ceased to run a temperature but 
the Malarial parasites continued to be present in 
his blood. When giving Salvarsan to a Syphlitic 
on October 14th 1912, I administered .5 grammes in

travenously to this patient. On examining his 
blood on October 20th, I was not able to find any 
Malarial Parasites though searched for for over an 
hour. Quinine by the mouth had been continued 

during this time, but I am inclined to think that 
the disappearance of the Parasites is undoubtedly 
due to the action of the Salvarsan. He was dis
charged from, hospital on October 30th and though 
his blood was again examined on two occasions no 
parasites could be found.
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mot agree with his statement that “  subcutaneous and

times both in this country (Sierra Leone) and in India. Beyor 
a \ttle temporary local pain and stiffness sometimes following 
an injection, I have not seen any unfavourable local or general 
result̂  occur from it.

intramuscular injections in solutions of the usual strength (1—2 
to 1—8) su'e inferior to quinine by the mouth in ‘ vapidity of 
action and thoroughness of absorption.’ ” I have repeatedly seen 
cases of malVnant tertian infection which have resj*sted quinine 
given by the nmuth, no vomiting being present, aiua have yielded 
to the same d(̂ age by injection. I have known cases which 
have had more tlran one attack of malaria ask to have injections 
administered in preference to mouth treatment, /s they had received 
better and quicker results from it in former attacks. Further, the 
class of case which hasVarly vomiting, and il/is fairly often seen, is 
certainly in my experienctemore advantageously treated by injections. 
With regard to the results recorded above, it will be seen that 
marked differences exist ben̂ veen the nmnkey and the guinea-pig. 
The monkey more nearly l^emblesyrnan in the amount of the 
dose which is fatal. Taking Vie acknowledged fatal dose for an 
adult as about 4 dr., and alscrUiâ ing the minimum lethal dose 
of a 1—8 or 1—5 dilution to v̂e about 0'25 grm. per kilo of 
monkey, it will be noticed tluit Vie doses closely approximate. 
A 10-stone man receiving quinine i\ the proportion of 0'25 grm. 
per kilo will get about 4'Ms dr., wlVreas if he were given the 
mimimum lethal dose for^i guinea-pigs. (1—8 dilution) he would 
get over 9'8 dr. I thinly it may be accented, therefore, that the 
monkey more closely resembles man in>̂ is reaction to quinine 
than the guinea-pig d̂ es.

In conclusion, itywill be seen from the ¿hove tables that the 
mode of administr/tion giving the quickest action and the best 
absorption of quinine in monkeys is as follows, Commencing with 
the most efficacious

( 1 )  I n j e c t i o n s  o f  1 — 8  d i l u t i o n .

( 2 )  „  1 - 5  „

( 3 )  „  1 - 3  „

(4) „ 1-2 „
( 5 )  O r a l  a d m i n i s t r a t i o n  w i t h  o r  w i t h o u t  f a s t i n g .

The Actual minimum lethal dose for the oral administration
methods and that for the low dilutions by injections, haSm not 
been Established, because, as stated at the beginning of Viese 

the object of these experiments was to throw further 
it on the much debated question as to which method gives tP 

iickest and most thorough result, oral administration or injection)'
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SOME OBSERVATIONS ON TPIE BACTERIOLOGY 
OF INCINERATOR SMOKE AND ASH.1

B y C a p t a in  J. J. H . NELSON.
Indian Medical Service.

T h e  steady development of incineration in Indian cantonments 
as ail economical and efficient method of night-soil disposal has, 
as might be expected, aroused a certain amount of opposition. 
Some of the objections raised have an undoubted justification, 
while others are mainly loose statements based on uncertain facts, 
and directed to arouse hostility on the plea that incineration, as 
carried out, transgresses the principles which animate scientific 
jireventive medicine. Among these statements is one which has 
gained much credence and which, if true, would go very far to 
weaken the case in favour of incineration. This statement is to 
the effect that incineration is so imperfectly carried out that the 
smoke and ash from the incinerators contain faecal micro-organisms, 
and that consequently the procedure is an unsafe method of night- 
soil disposal. To test the accuracy of this allegation, I have carried 
out certain experimental observations; their publication seems to 
me desirable. The experiments were made in Bangalore, using an 
incinerator of simple construction, which may be best described 
as a modified “ Sialkot.” It was made with mud walls and roof, 
surmounted by a short chimney, and provided with two layers of 
grate bars. This incinerator represented quite a crude type and 
far more primitive than most of those with which incineration is 
usually carried out. The results which I have obtained with so 
primitive a design should go far to allay fears which have been 
aroused as to the survival of faDcal and pathogenic micro-organisms 
in materials and products subjected to and derived from ordinary 
incinerators.

(I) Experiments with Petri Dishes containing Conracli-Drigalski 
Medium.—For the purpose of obtaining good results the following 
plan was decided upon. Petri dishes 41 in. in diameter, containing 
Drigalski-Conradi medium were exposed for varying intervals at 
different distances from the incinerator. The plates were exposed 
by removing their lids and allowing the smoke to blow on to 
the surface of the medium. At the same time control plates were 
exposed, well away from the incinerator, in the station hospital

1 Received for publication October 14, 1912.
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compound for the same length of time as the plate exposed in 
the incinerator smoke. In this way one was enabled to judge to 
what greater extent Bacillus coli was present in the vicinity of 
the incinerator than in the open fields. I have tabulated the 
results as follows :—

No.
o f

experi
ment

Date
Distance

from
incinerator

Duration o f 
exposure

Control 
plate. 

Number o f 
colonies 

of B. coli 
present

Incinerator 
plate. 

Number o f 
colonies 

o f  B. coli 
jiresent

Comments

1 2 0 .  S .  1 0 3  y a r d s

3  „ 5  m i n u t e s
2  1 i  ) August  2 0 ,  1 9 1 0 . — D r y

2 2 0 . 8 . 1 0 1 0  „ 1  7 3  I  8 d a y .  M o d e r a t e  b r e e z e

3 2 0 . 8 . 1 0 3  „ 1 5  „ 4  f ± J f r o m  t h e  N . E .  P a i r  

a m o u n t  o f  d u s t  f l y i n g .

4 2 0 . S . 1 0 1 0  „ 5  „

i  l a

1  ) Control p lates were
5 2 0 . 8 . 1 0 1 0  , , 1 0  „ 2  I  5 about  4 0 0  yards from
6 2 0 .  S .  1 0 1 0  „ 1 5  „ 3  J 2  J incinerator.

7 2 1 . 8 . 1 0 2 0  „ 5  „ 0 ) August  2 1 ,  1 9 1 0 . — D r y

8 2 1 . 8 . 1 0 2 0  „ 1 0  , , 3 [ 6 1  !■ 7 d a y .  L e s s  d u s t  f l y i n g .

9 2 1 . 8 . 1 0 2 0  , , 1 5  „ 3 j

T o t a l ,  1 8

4 )
Total, 2 0

S l i g h t  b r e e z e .  C o n 

t r o l  p l a t e s  a s  b e f o r e .

From this table it will be seen that three plates 3 yd. from the 
incinerator contained a total of 8 colonies of B. coli as against 
7 colonies on the three control plates exposed in the open. This 
gives onty an excess of 1 colony, and considering the large amount 
of litter, &c., near the incinerator plates the excess is very little. 
At 10 yd. distance from the incinerator the three plates contained 
a. total of 5 colonies as against 5 on the controls—no excess. At 
‘20 yd. the incinerator plates contained a total of 7 colonies as 
against 6 in the controls—an excess of 1. On the whole series of 
experiments the incinerator plates contained a total of 20 colonies 
of B. coli as against 18 on the controls—only a difference of 
2 colonies. The following reactions show that the B. coli of 
Escherich was present :—

Lactose Saccharose D ulcit Adonit Inulin Proskauer M otility Gram Litmus milk

+ + - + - + - +

(II) The second series of experiments was carried out as in I, but 
was much more interesting. The B. coli communis is so commonly 
present in dust, &c., that I determined to attempt the isolation of 
B. typhosus from the incinerator smoke. For this purpose I noted 
four typhoid patients from whose stools I had isolated B. typhosus 

19
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on August 22, four days previously. On August 26 the stools from 
the same patients were brought to the incinerator in closed 
receptacles, no disinfectant having been added. Four specimens 
were taken from these stools and B. typhosus was found on exami
nation to be still present. There was, therefore, no doubt that 
B. typhosus was present when these four stools were placed in the 
incinerator. The following is a tabular statement of results :—

No.
o f

experi
ment

Date
Distance

from
incinerator

Time elapsed 
since placing 
stool on lire

D uration o f  
exposure 
o f  plate

N umber o f  
1!. typhosus 

colonies 
isolated

Comments

i 2G .S .10 5 y a r d s 5 m in u t e s 5  m in u t e s N i l
2 2 G .8 .1 0 5 ,, 1 0  „ 1 0  „ A u g u s t  2 6 , 1 9 1 0 .—
3 2 G .8 .1 0 1 0  „ 15  „ 15  „ >» D r y  d a y .  S l ig h t
4 2G 8 .1 0 10  ., 2 0  „ 15 w in d  f r o m  S .W .
5 2 G .8 .1 0 2 0  „ 25  „ 2 0  „ > >

Control plates were set up as before, but, as was to he expected, 
no B. typhosus colonies grew on any of them.

(Ill) Experiments to isolate B. coli communis from Smoke by 
Washing the Smoke in Sterile Tap-ivater.—My next series of experi
ments was directed towards an attempt to isolate the B. coli 
communis from incinerator smoke by aspirating the smoke through 
bottles containing sterile tap-water and thus washing it. The 
diagram below will render the description easy to follow. A glass 
funnel F was attached to bottle A by 6 ft. of rubber tubing. 
Bottle A was similarly attached to bottle B and B to C. Bottles 
A, B, and C each contained sterile tap-water, the capacity of A and 
B being 2 litres and of C 4 litres. Bottle C was for syphoning 
purposes.
F

The whole apparatus was sterilized and carefully carried to the 
incinerator. A piece of iron was attached to the glass funnel as a 
handle and the funnel passed inside the incinerator door. I was 
afraid the heat might melt the rubber tubing, but it did not do so.
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A clip at D was then opened and 4 litres of water in bottle C were 
syphoned out. This took seven minutes to complete. As a vacuum 
was created in bottle C suction was exerted on B and then on A. 
Smoke was thus drawn through the funnel F into bottle A. It 
then passed through the sterile tap water in A to B and thence 
through the sterile water in B to C, being twice washed in transit. 
Smoke could be seen in the bottles, so there was no doubt as to its 
passage through them. Of course, it does not follow that 4 litres 
of smoke passed through each bottle A and B. The amount 
passing is not of great importance so far as the object of the 
experiment is concerned, which was to trap B. coli in the water in 
bottles A and B. When syphonage was completed bottles A and B 
were at once taken to the Brigade Laboratory and samples of 
water examined for B. coli. The results were as follows :—

Date
Total 

colonies in 
1 c .c . on agar

Lactose fractors B. coli 
o f  Esche.ricli Comments

B o t t l e  A  . .  

B o t t l e  B  . .

2 7 . 8 . 1 0

2 7 . 8 . 1 0

5
0

P r e s e n t i l i  2 0 c . c .

N o t  p r e s e n t  i n  

4 0  c . c .

P r e s e n t  

N o n e  f o u n d . .

N o n e  o f  t h e  5  

c o l o n i e s  o n  a g a r  

w e r e  B . coli.

From this table it is seen : (1) That by washing smoke as many 
as live colonies per cubic centimetre were added to sterile tap-water 
in bottle A, but none reached bottle B.

(2) Lactose fractors were present in 20 c.c. of bottle A water, 
but none in up to 40 c.c. of bottle B water.

(3) These lactose fractors were found on further examination to 
belong to the B. coli group.

(IY) An attempt to isolate B. typhosus, using the apparatus 
as in Experiment III. Stools from which the B. typhosus had 
been isolated were put into the incinerator and live minutes after- 
placing them there smoke was aspirated as before through bottles 
A and B. The results were as follows : —

Date
Total 

colonies i n  1 c .c. on agar
Lactose fractors B. typhosus Comments

B o t t l e  A  . . 2 9 . 8 . 1 0 4 P r e s e n t  i n  3 0  c . c . N o t  f o u n d  . . N o n e  o f  t h e  4  

c o l o n i e s  o n  a g a r

B o t t l e  B  . . 2 9 . 8 . 1 0 0 N o t  p r e s e n t  i n  

4 0  c . c .

N o t  f o u n d  . . w e r e  B. typliosas.



(Y) Examination o f Fresh Asli from Incinerators.—The last 
series of experiments was carried out with fresh ash from under 
the incinerator bars. The following plan was adopted. On 
August 27 five tubes of MacConkey’s neutral red bile salt lactose 
broth were taken to the incinerator and each one inoculated with 
a loopful of fresh ash by thrusting a sterile platinum loop into the 
undisturbed ash. No change occurred in any of the tubes. Sub
cultures on agar and Drigalski-Conradi media gave no growth.

On August 30 this experiment was repeated. In order to 
ensure the adhesion of ash to my platinum loop I first sterilized it, 
then wet it by thrusting it into sterile tap-water and then put it 
into undisturbed ash. Each tube was inoculated in turn in this 
way, but all five remained sterile. This pointed to the fact that so 
high a temperature had been attained during incineration that all 
organisms were killed.

This ended my series of observations, and as a result of them 
I made the following conclusions :—•

(1) That smoke from an incinerator is not a source of danger to 
persons in its vicinity.

(2) That a properly managed incinerator is a sure and safe 
method of rapidly disposing of night-soil.

(3) That the ash from an incinerator is not a source of danger 
if blown about, but merely a nuisance.

(4) That incineration is well suited for disposing of infected 
stools and deleterious matter and when properly supervised can 
destroy all night-soil and refuse with a minimum of labour and 
maximum of safety.
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