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During the past few years a new impetus has been given to

the study of Diphtheria on account of the advances made by

Bacteriology. Prior to this period Bacteriology had only been

the means of bringing about prophylactic measures. But now it

comes forward with a remedy which has been obtained step by step

through an immense amount of work in the Laboratory, against a

disease which hitherto has been invaded with very defective

weapons.

Diphtheria is one of the oldest epidemics of the human race-

There is distinct evidence that Diptheria was known to the

ancient physicians, Homer and Hippocrates mentioned the disease

Malum Aegyptiacm as a malady greatly to be feared. In the

second century (A„D.) Aretaeus gave a minute description of this

condition, which corresponds in a wonderful way to our modern

Diphtheria. He described the tonsils as being.covered with

"quodam concreto humore albo" which spreads over the tongue and

gums. The ulcers on the tonsils, which are clean, small, sup¬

erficial, without inflammation, and painless are benignant;

while on the other hand those which are extensive, deep, and

putrid and covered with a white, livid or blackish clot, usually

prove to be malignant. In fatal cases the foetor, which comes

from the mouth of those affected with the disease, is so loath¬

some, that the patients themselves cannot endure it. Pluids

are regurgitated through the nose, and there is hoarsness of the

voice and often loss altogether. When the disease extends
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quiekly to the air tubes it produces death in a short time by-

suffocation, Children, who have not reached the age of puberty

are most frequently attacked by this disease. This description

is a wonderfully accurate account of the disease, but of course

includes other conditions, Aretaeus asserted that this disease

arose in Egypt, from whence it derived its name of Malum Aegypt-
, . . . £

lacum. As a preventitive against ^ malady, a combination of
Sulphate of Copper with honey was recommended. This remedy

retained its position in the Pharmacopoeia for centuries, under

the name of Unguentum Aegyptiscum.

Macrobius described a similar epidemic disease in Rome in

the year 380 A.D. In the sixteenth, seventeenth and eighteenth

centuries, epidemics of Diphtheria appear to have frequently

prevailed in many parts of Europe, particularly in Holland,

Spain, Italy, France as well as in England, but it is probable

that many other conditions were included under these descrip¬

tions, and no accurate account of this disease appeared until

Monsieur Bretonneau of Tours in 1821 wrote his celebrated

treatise on Diphtheria, He coined the term Diphtherite

(Diphthera = leather). This he gave because the essential

characteristic of the disease was the exudation, which has

the appearance of leather. He asserted that the inflammation

without an exudation was never Diphtheritic and no inflammation

with exudation is Diphtheritic when it does not spread by
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contagion, he believed the membrane exudation was the poison

itself, which formed the essential quantity of this disease.

From numerous facts he believed he had proved that contagi¬

on occured only when the Diphtheritic secretion came in immedi¬

ate contact with soft mucous membrane or with skin deprived of

its epithelium. He did not believe the atmosphere did act as a

medium for spreading contagion. He also considered Diphtheria

and Croup one and the same disease. At first he insisted that

diphtheria was wholly a local disease, but later stated that

blood poisoning is one of its essential characteristics. He

drew a marked distinction between scarlatinal and syphilitic

conditions and those of diphtheria.

In the year 1857 there was a marked epidemic throughout

England very similar to scarlet fever with the exception of the

rash, a similar condition of the fauces, fever and marked de¬

pression. Many distinguished observers at this time, asserted,

this was a disease they had not seen before, amongst may be

mentioned, Addison, From this time the literature on this

disease increased rapidly. Many of the points of dispute then

mentioned are discussed vigorously at the present day., Various

writers began to recognise the importance of the general affect¬

ions and the sequelae, especially those arising from abnormal

action of the throat muscles. Virehow directed attention to

the necrotic process which follows the presence of a diphther¬

itic membrane -;nd distinguished this variety from the croupous
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in which the exudation lies upon the surface of the mucous mem-

brans. Then Wagner in opposition to this theory of Virchow's

attempted to prove that the croupous and diphtheritic processes

were one and the same, one was confined to the throat the other

involved the air passages and that the membrane was formed by

changed epithelium which he described as a fibrinous degenera¬

tion of these cells and did not regard the membrane as a fi¬

brous exudation. Buhl was of opinion that diphtheria was a

general infectious disease, entirely independent of any pre¬

viously existing local disease. He considered that the local

manifestations could be compared to the rash in the skin of

scarlet fever. ,

Then a new era opened when Hueter and Oertal demonstrated

bacteria in the diphtheritic membrane which they called micro¬

cocci. Tredelenburg and Nassiloff first proved the possi¬

bility of infecting animals with diphtheria by inoculation in

the trachea or cornea, and by these experiments they came to

the conclusion, these bacteria found in the membrane were the

primary cause of the condition. Oertel asserted by a series

of experiments he had proof that diphtheria begins as a local

disease and develops afterwards into a general one and the

general infection is kept up by the local one.

The disease finds a spot on which it can exist and there

forms a focus of infection and thence radiates poisons through¬

out the body, setting up a general blood poisoning and death.



He considered croup as s simple form of inflammation in which

there was a fibrinous exudation but gave rise to no general

blood poisoning.

Dr. Ogden writing from Jamaica in 1769 described diphtheria

as it occurred there and recommended the use of senega and

calomel. But the American physician that added the most ac¬

curate account of diphtheria during this period was Samuel Bard

of Hew York in the year 1771. He asserted that the various

forms of diphtheria were identical in nature and all due to

the same cause. The etiology is not by any means cleared up,

during the past 30 years experiments and extensive microscopic

examinations have been made in order to find out the cause of

diphtheria. As years go on the evidence becomes stronger that

it is due to a microbe, but it is still a matter of doubt which

microbe is the actual cause, or whether there are more than one

species of bacteria which either singly or by their combination

produce diphtheria.

About the year 1868 the cause of diphtheria was believed

to be the micrococcus so frequently detected in the membrane.

Eberth in the year 1872 and Klebs in 1871 expressed the

opinion that this micrococcus was the same as the septic

micrococcus. Also Senator pointed out in the year 1874,

that other diseases of the mouth and pharynx were accompanied

with the same micrococci as those in diphtheria. Billroth in

1874 made the important statement that "the so called pathogenic



bacteria of diseases are identical with those found in putrefy-
a

ing dead tissues" with^-large number of experiments performed at
this time it became apparent that "the bacteria or diphtheritic

membranes do not differjin their behaviour from those found, in

putrescent but non-diphtheritic animal material" It therefore

became apparent that this micrococcus was not the cause or

rather was not peculiar to diphtheria. It was found in the

healthy mouth, also occurred in decomposing animal tissues in

various diseases.

Diphtheria is decidedly a disease of early life, the num¬

ber of cases diminishes rapidly as age advances. Sex appears

to exert no special influence. The soft condition of the

mucous membrane in early life may be one of the factors in the

causation of this condition in children also the protuberant

condition of the tonsils, the large number of lymphatics, the

narrowness of the pharynx are all agencies which cause a pre¬

disposition to diphtheria. But there also seems to be a

distinct tendency towards diphtheria in certain families which

is not very easy to explain.

As regards climate, history appears to show that the

disease is confined to no special climate, but occurs over the

whole surface of the Earth. However there is a marked falling

off towards the tropics, so that the temperate and partly the

frigid zones are most affected by diphtheria. It is also

probable that moisture favours the development of the poison,

it is most common during the winter months, this is probably
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due to the catarrhal conditions the mucous membranes are al¬

ready in and therefore probably in a more receptive condition.

In short the disease seems to be quite independent of weather

in the majority of incidents. In England several severe epi¬

demics appeared in the early part of the year and lasted through

out the whole summer quite unaffected with the changes in tem¬

perature. This disease attacks all classes of society but

appears to flourish best in damp dwellings and in rooms on a

level with the earth's surface and where there is overcrowding,

poverty and uncleanliness, when the air is impregnated with

animal emanations in cases where men and' animals are crowded

under a common roof. But the healthy and robust are frequent¬

ly seized by this disease who enjoy the best of everything in

the way of care and nourishment.

Mode of propagation. It has now been almost certainly proved

that this contagion is caused by the introduction of a micro¬

organism, the local manifestations are usually the signs of the

place of entrance and the constitutional disturbances the evi¬

dence of the general distribution of the poison. The viru¬

lence of the contagion is in many cases in proportion to the

severity of the case from which it comes: the more it is al¬

lowed to collect in the room where the patient lies, where

there is defective ventilation, bad nursing, the more active

does it become. But on the other hand the same infection may

act in a very different manner on two individuals, sometimes'
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infection from a very mild case may lead to a fatal result in

another: this is probably due to greater susceptibility of the

affected mucous membrane, the age of the patient and other

causes,

It is proved beyond doubt that diphtheria does not arise

de novo. It appears the slightest contact with an infected

person is sufficeint to transmit this disease, cases are re¬

corded where a moment's exposure to the breath of a patient has

been followed by an attack of diphtheria.

The virus of diphtheria adheres to objects on which it

happens to alight, the clothing and furniture may retain the

poison for a considerable time after the patient is removed.

This can easily be demonstrated in the Laboratory, if a portion

of membrane is put in a test tube and allowed to dry, weeks

afterwards one can obtain cultures of the Diphtheria Bacillus.

Sewers and ill-ventilated spaces especially if they are damp

and sunshine never reaches them, are very favourable for the

development of the virus. Another important mode of propa¬

gation is due to the fact that diphtheritic condition is often

overlooked, it possesses so few subjective symptoms, so unlike

the other contagious diseases of children which are rapidly

detected. In this way a child suffering from diphtheria comes

in contact with other children and infects them. The diphthe¬

ritic poison is so subtle and vitality so great it is a most



• difficult o.isea'se to stamp out when once it is established.

Another source of infection is from the lower animals, un¬

doubted cases have arisen in this way, fowls appear to be very

liable to it. A pseudo membranous condition affects the air-

passages in a similar manner as in the human subject, in some

rare cases followed by paralysis of the legs. Animals in

this diseased condition have been introduced into districts free

from the disease and have there set up the disease.

Age is a very important factor in Diphtheria, the most

frequent period when children are liable to the disease is be¬

tween the ages of two and six years. Out of a hundred and one

cases of true diphtheria that I have seen in the City Hospital,

sixty three case3 occurred from 6 years downwards, the youngest

being 10 months old, from 7 to 12 years If cases, from 12 to 18

8 cases, and 16 cases above 18 years of age, the oldest being

47 years, The new born child is said to be not so susceptible,

but there are many undoubted cases of diphtheria occurring in

newly born children.

The period of incubation is sometimes rather difficult to

state exactly, but it usually varies from 2 to 8 days, it is

often the case the shorter the incubation the more dangerous

the condition.

When the infection is transmitted by direct contact the

incubation period is shorter than when it is carried by the

atmosphere.



I now pass to the diagnosis of diphtheria, this point is

now being considered throughout the scientific world in a way

that it has never done so before. The clinical descriptions

are so varied and some cases so obscure that a positive sign

is eagerly looked, for. This is now practically attained in

the bacteriological examination of the deposit from the throat,

or from any other part of the body which is affected with a

diphtheritic, condition.

Klebs described the bacillus as occurring in the diphther¬

itic membrane,especially in the deeper portions, intermingled

with numerous other organisms, while the superficial layers of

membrane were invaded with micrococci diplocoeci and strepto¬

cocci. The bacilli may not however be present in the affected

mucous membranes in some cases and Klebs asserted he failed to

detect the bacillus in the internal organs or the blood.

Frosch was amongst the first to definitely state he had ob¬

served the diphtheritic bacillus in the organs of the body in

cases of diphtheria.

Babes, Kolesko, Paltauf, Spronck, also Roux and Yersin have

also found the diphtheria bacillus in the organs of the body in

cases of diphtheria. Howards has reported a very interesting

case of acute ulcerative endocarditis due to the Bacillus

Diphtherias, cultivations made from the mitral valve of the

other organs of the body gave pure cultures of the diphtheria

bacillus, but this bacillus failed to kill animals when ' -
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incculated subeutaneously, Abbot and Grisky assert that the

bacilli travel through the body by means of the lymphatics in

cases where the bacilli have been injected into the tissue,s

On the other hand there are a large number of observers who

state they have failed to find the bacillus in the various or¬

gans. T have made several culture preparations from the blood

and the internal organs in the post mortem room and in some

cases colonies developed which were remarkably like Loeffler's

bacillus, and on microscopic examination they resembled the bacil

lus in a remarkable manner with regard to size, staining pro¬

perties and involution. I have not had an opportunity, of

trying the toxic, effects of these bacilli on the guinea pig.

Prosed examined ten cases of diphtheria and stated that he

found the bacillus in the blood and internal organs in every

instance. He however was unable to demonstrate the bacillus

in the internal organs in some other cases of diphtheria, but he

considered that in some cases the disease may be general with

only local manifestation, he also notes that the local manifes¬

tation may not in some cases be due to the diphtheria bacillus.

This point of course is contradicted by many. The diphtheria

bacillus is a rod, usually straight but sometimes slightly

curved with rounded ends. (see photograph in appendix), Tts

length varies from two to three micromillimetres and from a

half to eight-tenths of a mieromillimetre in breadth. Involu¬

ted forms are almost always present in culture preparation, es¬

pecially if the culture medium used be unfavourable to its
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growth. These involuted forms take on various shapes, some¬

times the bacillus is swollen in the centre, at other times the

swellings are confined to the ends of the rods with a clear

space intervening, these clear spaces are very difficult to

stain. Multiplication occurs by transverse subdivision. The

question of the presence of spores is not yet definitely settled.

The swellings formed in the bacillus as a result of involution

are probably a form of degeneration, and it is just possible the

clear spaces in the body of the bacillus may have something to

do with spores if there are any present. I have noticed in

some specimens of Loeff'ler's bacillus spherical bodies which

stain badly/dnd extend slightly beyond the apparent outline of

the bacillus. By means of drop preparations I have been able

to watch the various changes by direct subdivision, the bacil¬

lus usually divides into two transversely but sometimes it

further divides into three, and some' specimens show the three

rods in a line. There is an interesting point with regard to

the involution forms, if a culture preparation is kept for

several days it usually shows involution forms, (although in

some undoubted cases of Lo'effler's bacillus I have failed to

see this involution occur until after several days), if then

a fresh tube is inoculated from the tube which contains the

inoculated forms, this second tube next day shows bacilli which

are not involuted. This of course may be due to the presence

of non-involuted forms in the first tube which go on dividing
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in the second preparation.

The biological characters of the bacillus are as follows: -

it is aerobic, non-mobile and non-liquefying. It grows on

various media, the most rapid growth is found when blood serum

is used, For practical purposes in the Hospital I have found

glycerine agar agar the most useful. The preparation of the

blood serum is troublesome and a prolonged process, and for an

aid to diagnosis the glycerine agar agar is quite sufficient.

In studying the life hi story of■the bacillus, T used blood serum

prepared from the blood obtained from an ox. The bacillus v

grows in a temperature above 20° C and below 40°G, the most

suitable height is about 37°C. The bacillus grows pretty

rapidly and this point is of great service in everyday routine.

If a culture preparation is made from a case which is complica¬

ted with mixed infection, the first colonies to appear on the

surface of the nutrient medium are usually Loeffler's bacillus.

They appear as small whitish dots which have a coarsely granular

texture with rather defined edges, some observers state that the

colonies have irregular edges. But on the first appearance of

the colony the edges are regular and sometimes become rather

irregular as growth advances. The shape and appearance of any

particular colony depends a great deal on the form of nutrient

medium that is used. Some media form greater resistance to

the growth of the bacillus than others. When a colony is put
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under the low power It appears as a round or somewhat oval

disk. The centre is thicker than the periphery which often

fades away to a thin edge. When several of these islets run

together they form an irregular mass. The colonies of strepto¬

cocci which are found so frequently, in the throat, I find are

extremely similar in appearance to those of Loeffler's bacillus.

Their growth is nearly as rapid and it is impossible to dis-

tinguish the colonies with the naked eye examination.

Loef'fler in 1884 published his work on diphtheria and along

with Klebs described a bacillus which was found in the mem¬

brane of those suffering from diphtheria. This point has now
h*- ejO

been observed so frequently "an4. one for the present must ac¬

cept it as the cause of diphtheria. But one feels that more

light must be thrown on the subject before this can be definite-

ly accepted. If a pure culture of this Bacillus when placed

upon the mucous membrane of an animal set up a condition simi¬

lar to the condition which occurs in the human subject, the

matter would be much clearer. When the bacillus is placed

upon a healthy mucous membrane of the lower animals without

any abrasion, such as the vaginal mucous raembrne of the guinea

pig, nothing happens, but if it is rubbed well in and an abra¬

sion formed, a membranous condition develops which however

does not spread and a similar condition can be brought about

by a non-diphtheritic putrefactive organism or irritants.-



The effects of inoculation in the lower animals give rise

to an inflammation with general toxaemia and death as a result

of the absorption of the toxic products formed by the bacilli

at the point of injection. A small quantity of pure culture

when injected into a guinea pig gives rise to death from one

to five days. The usual changes are extensive local oedema,

the lymphatic glands become enlarged and reddened, there is in¬

creased serous fluid in the various cavities as the peritoneum,

pleura and pericardium, the supra renal capsules are often

enlarged and sometimes haemorrhagia. The spleen is often

slightly enlarged. Dr. Klein gives some very interesting re¬

sults of inoculations of milch cows with cultures of the bacil¬

lus diphtheriae. He inoculated subcutaneously diphtheria ba<-

eillus derived from human diphtheritic membrane. The cow

became ill and developed a pecular acute eruptive affection of

the udder, and from the milk of such an animal, the diphtheria

bacillus could be obtained. There was also disease of the

various internal organs. Loeffler however objected to these

results obtained in the case of the cows and stated they should

be accepted with caution. Klein also performed experiments

on the feeding of cats with recent Agar cultures of diphtheria
*

bacillus. In some cases the cats remained well and showed no

abnormal symptoms. In others the cat began to sneeze and

cough, they became very emaciated and took very little food.



After a month the cats were killed and showed signs of grey-

consolidation in the lungs and fatty degeneration in the liver.

In some cases he failed to get any disease as a result of

feeding the cats owing to the attenuation of the virus and

given in too small amounts, Loeffler failed to get any disease

in cats as a result of feeding and Klein explained this as

being the result of the two above mentioned reasons.

Dr. Roux and Yersin have shown that the diphtheria bacilli

in broth cultures form chemical poisons which when injected

into the guinea pig produces death of that animal in the same

manner as an injection of the living bacilli would have done.

They have further stated that' by injecting small doses of the

chemical poison in question the guinea pig though made ill,

survives the experiment and becomes thereby protected against

what is customarily a fatal dose. But if these animals are

inoculated with a virulent culture they will succumb. But when

they used sterilised diphtheria cultures a certain resistance

was noticed and the date of death was delayed after an injection

with a virulent culture was made. In performing these ex¬

periments it is most essential that the virulence of any particu

lar culture is tested on an animal such as the guinea pig.

The virulence is rapidly lost in any particular culture as time

progresses. A culture is said to be virulent when it is in¬

jected into a guinea pig it causes localised oedema and death
in 1 - 3 days. But in the case of an attenuated culture ,

death may be delayed to several weeks.
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These animals die as a result of Loeffler's bacillus and

these experiments are not conclusive proof that they die of

diphtheria. It is an undoubted fact that one of the ways

diphtheria may be transmitted is by the membranous deposit

coming in contact with a presumably healthy human mucous mem¬

brane. This membrane contains Loeffler's bacilli usually

associated with other organisms of varying.types and numbers.

Sydney Martin has shown that the diphtheritic membrane

contains a poison which produces the same results as the albu-

moses found in the blood and spleen of diphtheritic pateints,

and he has also proved that the poison found in the membrane

is much more virulent than that found in the body. . He goes

on to say that he considers there is another agent in membrane

of the nature of a ferment. This therefore is an important
0^c~

point to explain before excepting, the theory that the Bacillus

is the actual cause of the condition. Then again there are

some cases of undoubted clinical diphtheria which do not show

the diphtheria bacillus at all. Strong upholders of the

diphtheria Bacillus assert that in these cases the Bacillus was

present at the early stage but has died out and left the other

organisms to carry on the work. This may be the actual state

of affairs but it seems strange when one has to take into ac¬

count that this same Bacillus may remain in the mouth for

weeks and even months after 'an attack of diphtheria. Whether

this Klebs Loeffler is the actual cause or merely a result, it
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in no way lessens the value of the bacteriological examination

as an aid to diagnosis. In illustrating the value of the

bacteriological examination in discriminating those cases

which have the Klebs-Loeffler bacillus and those that have not

in a series of intimated diphtheria cases, Lennox Brown states

that from 4th. May 1893 to 4th. May 1894, 5611 cases of sus¬

pected diphtheria were subjected to a bacteriological examina¬

tion in New York City 60^ of these cases contained the Klebs

Loeffler bacillus whilst in 40^ it was absent. This coincides
*

in a remarkable manner with the return in the City Hospital,

Edinburgh. The number of cases intimated to the Diphtheria

wards from 1st. Sept 1894 to 5th. April 1895 as being cases of,

true diphtheria amounted to 109 cases. These were all sub¬

jected to a very careful bacteriological examination and 59*

proved to have the Klebs Loeffler bacillus whereas 40«5$f proved

to be other conditions where it was absent.

The necessary plant and apparatus to carry out these ob¬

servations were supplied to the Hospital for this express pur¬

pose. In carrying out these observations with the object of

coming to a diagnosis and testing the presence or absence of
the bacillus during convalescence, I have made over 250 culture

preparations and over 900 film preparations.

The following is now the daily routine carried on at the

City Hospital after a case is intimated to the diphtheria wards.
A portion of the membranous deposit is removed by means of a
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long pair of sterilized forceps and placed in a small sterile

closed dish. This is then removed to the laboratory and divi¬

ded into two portions, one for an immediate examination the

other for cultivation. The first proportion is prepared by

making a film preparation on two No. 1 cover glasses, it is

then dried and stained for four minutes in Loeffler's Methylene

blue preparation, it is then washed, dried and mounted in

Canada balsam in xylol. It is then examined with a Reichert

l/l2 oil immersion with No. 4 eye piece. This gives a magni¬

fication of 950 diameters. No diaphragm is used "in the stage

and the condenser is adjusted so as to be close to the specimen.

A gas lamp with a blue tinted funnel is used for illuminating

purposes. This first examination is most valuable in deter¬

mining at the outset the actual condition of the case.

The film preparation made directly from the membrane is

most valuable. It gives one a comparative idea of the actual

proportion of organisms in the membranous deposit in a very

rough and ready manner. After a careful examination of several

film preparations from a portion of membrane one is able to

say whether the Loeffler's bacilli predominate or whether the

micrococcal injection is in greater abundance than the Loeffler's
bacilli. Of course the first examination is only a preliminary

to the culture preparation and it is utterly absurd to give a

definite statement until the typical colonies have appeared and

a cover glass preparation examined and their presence verified.



The point I wish to bring out is the film preparation which

gives one a rough idea of the proportions of the organisms exist¬

ing at the time of examination in the throat. In the majority

of cases I have been able to demonstrate the bacillus in the

film preparation on the day of admission and then verified the

statement next day by means of the culture preparation. This

is of course of great value in saving, 12 hours for the ad¬

ministration of the antitoxin.

In a very few cases I have been unable to detect the bacil¬

lus in the film preparation and have demonstrated its presence

in the culture preparation on the following day. Only on one

occasion have I seen a typical appearance of Loeffler's bacil¬

lus in a film preparation which was not followed by a verifying

culture preparation next day. In this case the bacilli were

few in number and probably had not actually come in contact with

the surface of the medium or the growth of streptococci which

was very extensive may have prevented the colony being picked

out when the film preparation was inside.

The second portion is dried slight^with sterile blotting
paper and then placed by means of a sterilized platinum Wire

upon a sterilized nutrient medium, such as blood serum or

glycerine agar agar. It is drawn over the surface several

times and sometimes I leave a small portion of the membrane on

the medium. The cultivations are examined next morning, in

the interim they are kept in the incubator at a temperature of
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about 37Fc. The Klebs Loeffler*s Bacillus grows very rapidly

on blood serum and if present is usually the first culture to

appear on the surface of the serum. A cover glass is then

carefully cleaned and a small drop of distilled water placed

upon it, a small portion of the culture is then removed by

means of a sterilized platinum wire and a cover glass pre¬

paration made. It is then treated in the manner I have al¬

ready described and at once examined.

For practical purposes Loeffler's bacillus can be divided

into four groups with regard to their shape they are as

follows:-

I. Long Bacilli which are the typical ones.

II. Intermediate form which are shorter.

III. Short form and thicker.

IV. Involuted form.

I have found that the above classification has very little to

do with their respective virulence. The long Bacilli which

are supposed to be the most virulent, I have obtained in many

mild cases. The short ones I have found in many fatal cases

but they were always associated with streptococci and micro¬

cocci and it is just possible that if the short Bacilli occurred
in a case alone it would be probably mild. I have found the

short bacillus very common in the latter stages of a severe

case when going on to recovery shows a marked shortening in the
true Ba'cillus and have been named the pseudo Bacillus.



This so-called pseudo bacillus has been described by Loef-

fler, Von Hoffman, Roux, Yersin and others. The description of

the bacillus is as follows: the colonies are identical with

those of true diphtheria bacillus. Its growth however is some¬

what slower than the true bacillus. It behaves in the same

manner with regard to the various stains used, it stains deeply

with methylene blue and also with Gramms method. Sometimes it

stains throughout its whole length at other times it has a

granular appearance. It however is usually shorter when grown

on blood serum than the true diphtheria bacillus, the colonies

also grow at 20 - 22c when the true.bacillus grows only very

slowly, when boullion preparations are made they are firstly

acid and then alkaline in both cases but the change occurs much

quicker in the case of the pseudo bacillus. The great distinc¬

tion however between these two bacilli is the fact that death of

animals has not occurred as a result of injections of the

pseudo bacillus, but only slight oedema at the site of injection

and often, even this oedema is absent.

Roux and Yersin examined 45 children in a'paris Hospital

who were suffering from non-uiphtheritic conditions, the found

this variety of bacillus in 15 cases obtained from the pharynx

and tonsils. Out of 59 healthy children they found it 26

cases, also 7 cases of measles showed this bacillus in 5.

The question arises are these sufficient facts to decide

that thes e are two distinct forms, of bacilli, or merely the



pseudo form is an attenuated state of the true bacillus? The

facts which are against this statement are that it is found in

the mouths of healthy individuals and in those who have angina?,

which are non-uiphtheritic: whilst on the other hand it is

found more frequently in cases who have recently had an attack

of diphtheria and also in seveis, cases as they progress towards

a favourable termination. Taking these facts into considera¬

tion at our present state of information it seems better to

consider the pseudo bacillus merely as an attenuated form of

the true bacillus.

This form of bacillus of course always comes in the way of

the every day routine method of examination and as it is im¬

possible to try the effect on guinea pigs merely for a diagno¬

stic purpose, the matter must therefore be left in this unsatis¬

factory state until further light is thrown upon the subject.

Having considered the bacteriological aspects of diphtheria

I now wish to pass to the clinical phases of this disease.

The cases vary immensely in their virulence from a sore

throat to a most rapid and malignant process. In an ordinary

mild case there is a feeling of general malaise, sickness and

vomiting often present, the child is out of sorts and looks

ill. There is usually a rise of temperature, but in many

cases this does not exceed 100F. When the temperature exceeds

this one looks for other causes such as septic infection com¬

plicating the diphtheritic condition in such a case the



temperature may rise to 103 or 104F. Along with this tempera¬

ture there is usually a feeling of chilliness, nausea and some¬

times diarrhoea. The child looks pale the eyes are dull

cheeks slightly flushed. The glands at the angle of the jaw

are enlarged and often decidedly painful. This pain is often

increased, on pressure, very often this enlargement of glands

extends down to the clavicle.

I have however seen several well marked cases with very

slight glandular implication, but with careful manipulation one

can usually detect enlargement and tenderness on pressure.

The next point is the . examination of the throat, now in some

children this is no easy matter, but if the head is held firmly

by an assistant and the child wrapped up in a blanket and held

in a fixed position, it simplifies matters very much. A small

spatula is then introduced into the mouth and passed far back,

in this way the patient involuntarily opens the mouth to its

full extent and at once exposes the parts. The further examina

tion is very much assisted by means of a small incandescent

lamp on the forehead of the operator or on the blade of the

spatula. I have found this procedure of great service, it

is easily kept in working order, the light is very pure, and

cannot be blown out by the patient. One now examines the ton¬

sils, uvula and posterior pharyngeal wall. The diphtheritic

membrane very often commences on the tonsils and extends up

the pillars of the fauces on the uvula thence along the roof

of the mouth and on the posterior pharyngeal wall. Many obser¬

vers lay great stress on the implication of the uvula, it is an
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undoubted fact that the majority of cases of true diphtheria

have the uvula implicated, but I have certainly seen cases

where the uvula was covered with a slight membranous exudation,

which only proved to be a septic condition and quite distinct

from a diphtheritic condition. Then a considerable variety

in shades of colour are present in different membranous deposits

from almost pure white to a dirty grey and sometimes almost

black. I have noticed in those cases where the membrane is

light in colour the diphtheria Bacillus is plentiful and the

other organisms which are often present somewhat fewer in num¬

ber. The exudation at first lie3 on the surface of the mucous

membrane and then a necrotic process occurs below and erodes

the substance of the mucous membrane. In this way the surface

of the exudation is nearly on the same plane as the surrounding

mucous membrane. The adjacent mucous membrane is usually in a

catarrhal condition and markedly congested, The position and

amount are of importance, the position denoting in the majority

of cases If there is extension occurring in the direction of

the air-passages lower down, this however fails in some cases

as the air passages become affected first. The amount of

exudation is not regarded by some observers as being of very

great importance, but if the bacteria in the exudation are to

be regarded as the primary cause of the condition and by their

action the toxalbumins are developed and pr^emeated throughout

the system generally, it therefore follows the amount of the
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exudation will influence the amount of toxalbumin to a certain

extent. Of course there are cases where .the local manifesta¬

tions are not in proportion to the constitutional sequelae in

these cases the quantity of toxalbumin had gained a thorough

entrance into the system.

The true diphtheritic membrane is fibrous and usually well

organised, that is to say that if a portion of the membrane be

grasped by a pair of forceps usually a considerable portion is

removed. After the removal there is a bleeding surface left,

this does not occur at the very early stage before the necrotic

process has begun to destroy the mucous membrane, then when the
far *

case is^advanced no bleeding occurs. The membrane is made up

of connective tissue cells .fibrin and.debris from the epithe¬

lial cells. The arrangement of the organismsvaries in differ¬

ent cases. In some cases they are deep seated in others on

the surface of the membrane and intermingled in its meshes.

I have prepared sections of the membrane in situ and stained

with Gramm's method, the micro-photographs are in the appendix.

The odour of the breath is usually offensive due to the
• i

decomposition going on. This odour is very much modified by

treatment and one seldom sees the extremely offensive cases

that are described as-occurring before antiseptic measures came

into use.

Swallowing is performed with difficulty and sometimes pain¬

ful. The pulse is weak and easily compressible and is either
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very rapid, or very slow. The first sound of the heart is often

weak in character. The urine is frequently scanty and high

coloured, albuminuria is commonly present sometimes associated

with various forms of casts in the deposit. This is a des¬

cription of a typical form of diphtheria. The attack may how¬

ever be much milder and only give rise to a catarrhal sore

throat with a slight rise of temperature and the pulse unaf¬

fected. The patient complains of a feeling of dryness in the

throat and slight difficulty in swallowing. The patient re¬

covers from these slight symptoms, but there remains a persis¬

tent weakness which may not disappear for a lengthened period.

The typical throat variety may pass into a very serious

condition when infection, takes place into the'trachea, this

occurs about the third or fourth day after th£ invasion. One

diagnoses this serious complication by hoarseness or even loss

of the voice, increased cyanosis, stridulous breathing, swelling

of the face and indrawing of the intercostal spaces and supra¬

clavicular regions. The amount and position of the exudation

in the pharynx helps in determining if this condition is about

to take place. But T have seen cases where the tonsils diave

been affected and the trachea become implicated whilst the

intervening parts were free from membrane. And in one case I

saw, the trachea was affected before the pharynx:- When the

membrane has reached the trachea the respiration is quickened,

and embarrassed, the inspiration is prolonged and laboured and
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accompanied by a whistling hissing sound. This steadily pro¬

gresses until the patient becomes a painful sight the agonising

attempts to gain oxygen, whereby all the extraordinary muscles

of respiration are called into action and every effort is exer-
I

ted in attempting to make a negative pressure in the thorax.

The result of this excessive muscular movement not being

satisfied with a supply of air, is the indrawing of all the re¬

sisting parts which in some cases becomes excessive, in young

subjects and in those whose osseous deposits have not been

strongly developed, show great indrawing of the sternum which

is allowed a large amount of play by the soft attachments to

the ends of the ribs. The patient tosses about in the bed,

first on one side then on the other often turns the face towards

the wall and gives its whole attention to the respiratory act,

if the nurse or doctor wish to move its position it shows con¬

siderable annoyance. The patient often turns over and supports

itself in hands and feet and tries all manner of means to com¬

pensate for the obstruction to the inflow of air. However the

strength begins to fail and the patient becomes drowsy and not

at all sensible to those around. „ The respirations become very
short and laboured and very often with a fit of coughing death

relieves the agonies of the sufferer. I think there is hardly

a more distressing sight than the one I have described, the subr

ject may be a healthy well-nourished child perfectly conscious

of its critical condition. I shall deal with the operative
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procedures which attempt to relieve this condition later on.

There is however a malignant form of diphtheria which com¬

mences with rigors headache and vomiting. The temperature is

not very high, throat symptoms not always severe. Very often

the odour of the breath is very offensive, due to the decompos¬

ition of the secretion. The pulse is small and often rapid,

patient becomes drowsy, bleeding occurs from the mucous surfaces

and goes on to a fatal termination rapidly.

Diphtheria may be confounded with Scarlet fever, acute

tonsillitis, acute laryngitis and herpes of the throat.

With Scarlet fever, the throat in scarlet fever is more

uniformily reddened and the membranous deposit is somewhat

rare. When it does occur it is easily detached and does not

leave a bleeding surface. The trachea is almost never im¬

plicated. The constitutional disturbances are not so severe

in scarlet as in diphtheria, however, haematuria is common in

scarlet and rare in diphtheria. The rash is an important

point, in diphtheria it is rare and when it does occur it is a

uniform rash scattered here and there and suddenly appears and

disappears and also does not possess the punctate appearance

which is the characteristic point about the scarlet rash.

There are some very difficult cases however and I have found the

bacteriological examination of the greatest value in clearing

a case up, And, I am sure a large number of so called diphther¬

itic conditions complicating scarlet are much rarer than is
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really thought to be the esse, and by means of' the bacteriolog¬

ical examination this is easily settled. There is another con¬

dition which simulates diphtheria in the early stages, that in

follicular tonsillitis. Again the bacteriological examination

is the sheet anchor. Acute laryngitis and confluent herpes of

the throat are other conditions which are cleared up in the

same manner.

Diphtheria is one of the many diseases where it is import¬

ant to make an early diagnosis both for the sake of the patients

and for those who happen to come in contact with him. In

the early stage this is almost impossible without a bacteriolog¬

ical examination.

The relationship between croup and diphtheria is a point

upon which many observers differ. Since the bacteriological

examinations have been carried out in these cases a new line of

division has been made, namely those conditions which have the

Klebs Loeffler Bacillus present and those in which it is absent.

For the present the firs' of these groups are called diphtheria

and the latter are subdivided up into their respective subdiv-
on ^

isions depending up- the organism or different forms of organism

that may be present. Some so called cases of croup have un¬

doubtedly proved to be laryngeal diphtheria, the only way to

differentiate these two conditions'is by means of the bacter¬

iological examination.

i Falling under the first of these groups one may get the
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trachea affected with a membranous deposit, with the parts in

the pharynx and mouth perfectly free, with Loeffler's Bacillus

either alone or associated with other organisms.

In the second group it is possible to have a membranous

deposit in the trachea with streptococci either alone or assoc¬

iated with micrococci and no Loeffler's Bacilli.

.My own experience with regard to this point, is limited, I

have found in the so called croup cases where there is no mem¬

branous deposit visible in the throat, but with evident signs

of extension in the air passages lower down, that it is very

difficult to decide what form of organism is present, because I

consider that a swab preparation from the posterior pharyngeal

wall is not sufficient in giving one data as to the condition

of the parts lower down. In one case under observation the

swab preparation gave cultures of micrococci and diplococci

with no Loeffler's Bacillus but required operative interference

on account of the excessive obstruction, during the operation

portions of membrane were removed which on a most careful bact¬

eriological examination failed to show Loeffler's Bacillus, this

case went on to a favourable termination.

Then again I have seen cases commence in the trachea and

extend upwards and implicate the parts above, the bacteriolog¬

ical examination showing the presence of Loeffler's Bacillus,

At the early stage of this case it had every appearance of a so
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called croup, the bacteriological examination of the swab ob¬

tained from the posterior pharyngeal wall was negative with re¬

gard to the presence of Loeffler's bacillus. In summing up

this question I think that the great majority of membranous

conditions of the trachea are diphtheritic, but there are cer¬

tainly cases which have no Loeffler's bacillus present.

Out of the 155 cases that I have examined I have found two

cases of membrane in the trachea in which I was unable to de¬

tect Loeffler's bacillus either by many film preparationsor by

culture. Also another case which showed no membrane on the

tonsils or pharynx, expectorated a cast of the trachea which was

most carefully examined, it px^oved to be about one inch and a

half long, when opened up have a transverse measurement of % of

an inch, on careful bacteriological examination being made T

failed to get Loeffler's bacillus.

I now pass to the prognosis, it should be very guarded.

And it is far the wiser plan to take a grave view of all true

cases of diphtheria. It is a most treacherous disease and

often causes a fatal result when it is least expected. I have

now seen three cases which went through the acute.stages and

apparently making a speedy recovery when they suddenly died of

paralysis of the heart.

As an everyday rule one is influenced by the amount and

position of the membrane, of course if the membrane appears to
be encroaching on the trachea the prognosis becomes very grave
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indeed. Epistaxis is another very grave symptom and in those

cases where it occurs usually prove fatal. If the pulse indi¬

cates any heart failure that is another fatal omen.

Treatment of' Diphtheria. The remedies which are advocated for

this disease are so numerous that I will confine my remarks en¬

tirely to.the measures that T have personally tried in this

disease. Of course the treatment naturally divides itself

into two parts, first that devoted to the general conditions,

and secondly to the local manifestations. The first of these

two divisions is, of utmost importance, it is most essential to

attend to the general-condition of the p.atient. The diet

should-be very nutritious, given in small quantities and at

repeated internals. Any appearance of heart failure should be

anticipated by cardiac tonics,such as strophanthus or digitalis

and whisky. Any vomiting or diarrhoea should be attended to.

This general treatment should be carried out in all cases, it

is most important to insist upon the patient taking a large

quantity of nourishment. The ward should be at, a temperature

of about 65E well aired and easily ventilated. There should

be a large supply of sunlight ana everything kept scrupulously

clean. All discharges should be removed oh muslin and at once

burned. The utensils for food should be placed in boiling ^
water after use. All motions should be treated with carbolic ,

lotion before they are passed into the drains. Those in at¬

tendance should be in perfect health and have plenty of outdoor

daily exercise. It is well to have an antiseptic aromatic



substance such as eucalyptus or benzoic acid in a vessel,

kept at the boiling point in the centre of the ward. Various

suggestions have been made in preventing those attending diph¬

theria from getting the disease, cotton wool introduced into the

nostrils and even respirators have been used, but these are

quite unnecessary if ordinary care is taken. Having considered

the general treatment I now pass to the local treatment.

External applications to the neck are of service in re¬

lieving the pain and swelling they include cold applications in

the form of water or ice. T have used for some time a remedy

advocated by Loeffler which consists of a mixture of lead ace*

tate and carbolic acid (1 in 40). It is very pleasnat and the

acetate assists in allowing the phenol to be absorbed, and thus

help the local applications from the outside. The list of in¬

ternal applications is very large, they are often assisted with

steam inhalations. This is usually carried out. by means of

inhalors or bronchitic kettles. But in a Hospital where there

may be several cases requiring steam at the same time I found

the bronchitic kettles were a great drawback, not only in not

being very effectual, but also causing the nurses in attendance

a great deal of labour in filling etc'., and the danger of fire

was very considerable, the methylated spirit which is required

is also an expensive item. Another objection to the bronchi¬

tic kettle is owing to its position, it usually stands in the



v.ray of the medical man who may require to assist the patient

hurriedly and sometimes during a fit of hurried coughing the

patient springs up in bed and comes in contact with the tube

from the kettle and gets injured. To do away with these ob¬

jections I constructed a steam boiler in the corner of the ward

with a main steam pipe running along the wall, with a tap to

each bed.. The steam on escaping fell into a tin vessel with

an outflow conducted to a vessel on the floor in this way the

water of condensation is caught and spray or drops of hot water

are thus prevented from escaping on to the patient. If the

steam is to be medicated in any way the drug is merely intro¬

duced into the boiler or hung in a small vessel below the tap

in the tent over the cot. By this mechanism it is very easy

to get a very effectual supply of steam and requires little or

no, attention. The local applications which I have found of

greatest service are Corrosive Sublimate, Lactic Acid, Car¬

bolic Acid, Hydrogen, Peroxide and Iron.

Corrosive Sublimate is used as a spray, the strength used

is 1 in 1000. The Corrosive Sublimate mixed with Peroxide of

Hydrogen is advocated by some, but I have found that the mprcury

becomes slightly precipitated and therefore do not use the two

solutions in the same spray but alternate them. The:/ Hydrogen

Peroxide should be frequently tested with the premanganate of

potash to ascertain if it still retains its standard strength.
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An excellent preparation is the one advocated by Loeffler

namely Spt. Vini. Rect. Toluol and Tnct. Ferri Perchlor.

This is used along with the other sprays by means of cotton wool

swabs appled thrice daily.

Mercury is of great service both given internally in the

form of calomel and also given by fumigation.

Mechanical removal of the membrane is a point upon which

many observers differ. Some state that the removal causes

abrasions of the surrounding parts and in that way gives the

bacillus new foci for extension. T certainly agree with this

statement but I consider that with care one can remove a large

amount of the membrane without causing injury to the surrounding

parts.

When there is a nasal discharge the nostrils should be

well irrigated every hour by means of a douche can or syringe.

When extension occurs to the larynx, emetics are some'imes of !!
service. When however this procedure fails and the extension

becomes so" marked that suffocation is impending some mechanical

intervention is required.

The two commonly used methods are intubation and tracheo¬

tomy.

I, Intubation is a method which has been very strongly advoca¬

ted by medical men across the Atlantic especially Dr. O'Dwyer

of New York. The tube is introduced by means of a holder. The

operat ion "lias not gained much favour in Britain, it has been'
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tried in many esses in London but tracheotomy is again taking

its place. In cases which are treated with Antitoxin where

at a certain time the membranous deposit becomes detached and

expelled, the tube of course being inside the lumen of the mem¬

brane must be expelled along with the deposit before the pa¬

tient can expel the membrane. However some observers state thfe

they consider this procedure the one which will be most exten¬

sively used along with the Antitoxin treatment. The actual

introduction of the tube is an easy matter after a little prac¬

tise on the cadaver*. But when it has to be done on a

patient who is obtaining very little oxygen at the time, on ac¬

count of the stenosis it is a very difficult matter, because

during the introduction, the respiratory act is interfered

with and therefore the operation has to be performed very rapid-r

ly. Having repeatedly tried intubation on the dead body, I

find it very easy to rapidly introduce the tube, but a most

difficult matter to remove it rapidly. After the tube is in

situ it is impossible to leave a piece of thread attached to

the tube unless the patients arms are tied down and in this

way prevent the patient drawing up the tube. In a case where

there is extensive membranous deposit, the tube of course lies

in the lumen of the membrane, if antitoxin is also given after

a certain time the membrane may become separated and it is just

possible that the lower portion will act as a valve to the

lower end of the intubation tube when this occurs of course the



tube has to be removed and if the child has been struggling for

some time as a result of this valve action at the lower end of

the tube, probably the necessary struggling which would be

brought about in the difficult performance of removing the tube

would be sufficient to cause death. A case of this kind was

rej^orted in the Edinburgh Medical Journal in 1892. But in

cases where there is stenosis of the upper part of the trachea

and larynx as a result of membrane which has not extended far

down I think intubation is a suitable measure that should be

adopted. It certainly for the time relieves the dyspnoea,

there is no objection raised by the parents, there is very lit¬

tle shock if it is rapidly end properly performed^no anaesthe¬
tic is required and the inspired air enters the lungs moist and

warm in this way preventing* the common complications of tracheo¬

tomy.

On examination of the photographs of casts in the appendix

one- will at once see how extremely difficult, it would be to

have them expelled through the $l&ttig. j have performed in¬

tubation of one case of stenosis of the larynx due to diphtheria

with a successful result.

II. Tracheotomy appears to me to be the better plan when there

is extensive membranous deposit. It gives Instant relief if

there is not very general"toxic effects and the membrane has not

occluded the bronchi-,
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By this means the patient*is carried over the critical

period and gives the antito-xin time to act. Undoubtedly the

mortality is very high in this country as compared with that

which we get from abroad. But I think the reason for this

is, it is only done in this country as a last resource■ when the

patient has lost all the little strength that was remaining.

I shall give statistics on this point under the antitoxin

treatment. During the six months prior to the antitoxin we

had eleven tracheotomies at the City Hospital all terminating

fatally. Since the antitoxin treatment we have had ten tracheo¬

tomies with two recoveries.

It is most important to make a large tracheal wound and

at the time of operation remove as much of the membrane as
*■

possible both above the wound and below it. "Fluids maybe re¬

moved by an aspirator with a German metal tube than can be intro¬

duced into the trachea. The choice of a tube is an important

point and I have found that Parkers angular tube with a move¬

able collar is a very servicable one, an india-rubber tube may

be used after the fourth day after operation. I now wish to

pass to the special reference of the treatment of Diphtheria
with Antitoxin.

The infectious diseases are undoubtedly one of the most

dreaded enemies to the human race. Happily however one attack

very often causes immunity against future invasions. This
however does not hold good in diphtheria as it very often



happens that one attack tends to make the victim more susceptib

le to the subsequent attacks of the specific bacillus.

This power of immunity appears to have been long recognise

for centuries self inoculation has been practised in India and

China by means of virus obtained from mild cases in this way

prevented the onset of a more virulent type of the disease.

This method however got into disfavour as many cases unfortuna¬

tely took the virulent type instead of the mild one. It was

not until Jenner in 1798 cleared the way for practical applica¬

tion. This point in relation to small-pox is now so practi¬

cally proved that it is only natural that observers have been

long looking for a similar method in other infectious diseases.

At present a great part of the research in this direction is

mainly devoted to the bacteriological aspects of the various

conditions and it is of extreme interest to remember that the

discovery of the value of vaccination was accidentally found

out and that the bacteriological relationship of its causa¬

tion has not been definitely cleared up even at the present

date. Pasteur was probably the first who used bacteriological
methods in obtaining immunisation against Anthrax and fowl
cholera. He obtained this by the inoculation of weakened or

attenuated bacilli. Following on these two diseases with
more or less encouraging results in cholera, hydrophobia and
diphtheria. These results have been attained by means of the
attenuation of any particular bacillus. This is accompanied
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by a considerable amount of danger especially when one is deal¬

ing with a bacillus which when in the virulent state would cause

a fatal termination if injected into the system. It was this

source of danger which has led many observers in other direc¬

tions to gain immunity from any particular disease. When an

animal is rendered immune the blood of that animal has proper- ^
ties so that when the blood is injected into a susceptible anit-::'

mal it destroys the same immunity possessed by the animal from ,

which the blood was obtained. The reason for this immunisa¬

tion is not yet definitely settled. The antitoxins are nitro¬

genous substances, derivatives of the proteid compounds found

in the system.

In nearly all the diseases that are specific in origin,

due to bacteria that produce toxins, nature makes a cure by

the development in the system of an antitoxin. The serum of a

patient who has recovered from diphtheria contains the same

antitoxin that is obtained from the horse. In the case of

diphtheria where nearly all the cases are complicated with

mixed infection the antitoxin has not a curative effect on the

products of these other organisms,** it may neutralise the toxin

of the Klebs Loeffler's bacillus but for the other organisms

and their products it exerts no antitoxic power.

In 1890 Behring published his results on the action of •

the serum of immune animals on the diphtheria poison. He

found that the serum derived from an animal such as a guinea pig
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which has been previously protected from diphtheria by arti¬

ficial means, had. the power of savihg an animal which had been

subjected to a fatal dose of the diphtheritic poison. In

order to apply this method to the human subject it was neces¬

sary to use much larger animals for the production of this ser¬

um with antitoxic qualities, hence sheep, goats and oxen were

tried but it was however found that the horse was the most

suitable as it could resist large doses of the diphtheria

poison without showing much discomfort and also of course it

could give large quantities of serum at periodic intervals.

N,uttalls.V. Fodon, Buchien and other have demonstrated

the powerful germicidal properties of extra vascular blood

serum and there is every reason the believe that the serum in

the animal has the same power. But this does not explain

natural immunity. Tf natural immunity were explained by this/
the blood of immune animals would possess germicidal proper¬

ties and the blood serum of susceptible animals would not
>

possess these properties. This however is not the case, but

sometimes the very opposite. With regard to artificial im¬

munity however many more definite facts are known. It is now

known that the blood serum acquires the property of neutraliz¬

ing the disease producing qualities of certain micro-organisms

Brieger,Kijfcasato and Wassermann draw a marked distinction

between infection and intoxication which was first made by

Koch. They say that in infection the micro-organisms of a

disease gain entrance into the body of a susceptible animal, it
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may be in very small numbers and spread and multiply through¬

out the body. In intoxication on the other hand" the micro¬

organisms ivhen Inoculated in small doses often produce no

disease, they tend to remain at a certain focus and there

produce prisons which are disseminated throughout the whole

body. These poisons are of two kinds namely ptomaines and tox-

albumin.

The majority of observers state that the diphtheria bacil¬

li do not enter the system but produce toxic substance that are

absorbed and acting on the blood, and tissues produce substan¬

ces which have been shown by Sidney Martin to be of at least

two kinds, acids and toxalbumins. The method of procedure in

obtaining these bodies is as follows: the tissues of patients

dead of diphtheria were, in the first instance, chemically in¬

vestigated before an attempt was made to isolate the products

of the diphtheria bacillus. All facts point to the membrane
as the seat of origin of the disease, so that it was examined
in the same way as the blood spleen and kidneys. The tissues
to be examined are minced and placed in rectified spirit which

coagulates all the proteids. It is then filtered and the
residue is extracted with cold distilled water until nothing

more dissolves. All the extracts are mixed together evaporated
at 35°C to a small bulk and then placed into absolute alcohol.
It is then passed through various stages at a low temperature
and ultimately is allowed to precipitate and stand under al¬
cohol for six weeks. The alcohol is then poured off and the



precipitate dried in vacuo.

His results are briefly as follows:

1. The albumoses are always associated with the presence of

the organic acid and that the amount of the albumoses is much

greater than that of the acid.

2. The spleen contains more albumoses than any other organ

and he concludes that the spleen is the chief repository, of the

diphtheritic poison in the body.

In summing up the chemistry of the tissues in diphtheria

he states that there are two distinct substances which are

present .that are abnormal to the body, one belonging to the

digested proteids namely albitmoses, the other an organic acid.

When these poisons are injected into an animal they set

up a local oedema which rapidly passes off and leaves no necro¬

sis. A rather important point is that it does not cause a

marked rise of temperature but only a slight irregularity when

injected into guinea pigs. In rabbits however the injection
is followed by fever sometimes great, in others small, there is
however a constant symptom namely paresis of the muscles.
This paresis does not go on to complete paralysis but the
animals become sluggish and are unable to move rapidly and have
evident weakness in the limbs. The muscles show however no

special wasting although there is a general loss of body weight,
which is often in proportion to the dose injected.



The action of these albumoses is distinctly of a prolonged

character, lasting in some cases for three weeks.

There is usually marked watery diarrhoea. The blood of

the animals which were injected coagulated very slowly and this

condition may be present weeks after the injection which may

help to throw light on the question of diphtheritic paralysis

occurring in the human subject some time after the acute at¬

tack.

The paresis which is brought about by the injection of h

these albumoses is due to a degeneration of the nerves them¬

selves either medullated or non-medullated nerve fibres may

be affected. The spinal ganglia, spinal cord, medulla and

brain were in all cases found normal. He has therefore proved

that this diphtheritic poison although a fever producer is a

nerve poison selecting the peripheral nerves for its action.

The degeneration first affects the white substance of

S—chw^ann, which breaks up and finally disappears and the axis
cylinder becomes attenuated and splits up into strands. When
this occurs the part of the nerve below this point undergoes

descending degeneration and the muscle fibres undergo fatty
degeneration. When the axis cylinder is not ruptured of course

the paralysis will only be partial which is generally the case
in diphtheria and therefore not complete.

When on the other hand the organic acid is injected it
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causes fever but no paralysis. The blood does not coagulate

slowly. However fatty degeneration was found in the heart and

degenerative changes in some of the nerves. It is therefore a

nerve poison similar to the albumoses. The chemical examina¬

tion of the membrane shows that it consists of the following

proteids, one almost insoluble in saline solutions at the ordi¬

nary temperature which is the fibrin of the membrane, also

three forms of albumoses, namely hetero - proto and deutero-

albumos.es. The acid body which is found in the tissues is

present but only in minute .quantities. The extract of the

membrane from which all bacilli had been removed when injected

into a rabbit caused fever followed by paresis of the limbs

and loss off body weight. The animal died and the bloodwas

found to coagulate slowly, fatty degeneration of the skeletal

and heart muscles, also, degeneration in. the peripheral nerves

similar to that which has been already described.

These points illustrate that there exists in the diphtheri¬
tic membrane a poison which produces the same results as the
albumoses found in the blood and spleen of diphtheritic pa¬

tients.

When Loeffler in 1884 described the bacillus which has re¬

tained his name he did not state at that time it was the cause

of diphtheria for the following reasons:

1. The bacilli are absent in a number of cases of typical

diphtheria.
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2. The bacilli are not found in the pseudo membrane of in¬

oculated dogs and hens in the typical arrangement observed in

man.

3. No effect is produced on animals sensitive to inoculation

when the bacilli are applied to the uninjured mucous membrane

of the pharynx, larynx, vagina or conjunctiva.

4. The animals which recover after inoculation show no symp¬

toms of paralysis.

5. Bacilli, identical in form and in character and found in

the mucous membrane of healthy children.

At the present date r he status of this question is as

follows:

1. Loeffler's bacillus is not found in all the cases of

Bretonneau's diphtheria although practically all of these cases

must be regarded as typical diphtheria.

2*. The Loeffler's bacillus is never found alone but in con¬

junction with other bacteria as micrococci, diplococci, strepto¬

cocci etc.

3. Thenagain the Loeffler's bacillus is found in diseases not
identical with Bretonneau's diphtheria as phlegmon of the skin,
mild conjunct icitis, light pharyngitis etc.

Then again guinea pigs though very sensitive to Loeffler s
bacillus have never spontaneously contracted diphtheria, where¬
as on the other hand cats have contracted the disease.

Dr. Hansemann states that Loeffler's bacillus therefore may
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r>ot be the actual cause of1 the disease although it plays a

most important part in the disease.

The basis of the antitoxin treatment is

1. A cure is produced by an immunity due to the action of the

disease itself.

2. This immunity is the result of the formation of an anti¬

toxin a chemical body which destroys the toxic effects of the

bacteria.

The first of these is not an accepted fact and it is cer¬

tainly possible to recover from an infectious disease without

resulting immunity.

With regard to the actual antitoxin no one has separated

it or described it. It is not a thing of fact, but of theory.

Theoretically it claims.

1. The production of immunity.

2. A curative agent,

3. That it is harmless.

1. With regard to the immunity which is brought about by an

injection of antitoxin. Sixteen cases have been mentioned
where immunity did not follow its use. In one Hospital I no¬

tice that as soon as a child is admitted it receives an injec¬

tion of 20 c.c. of serum under the skin of . the flank. If the

subsequent bacteriological examination proves that it was not a
case of true diphtheria the injection was not repeated. 12<j



-19-

eliildren suffering from non-diphtheritic anginas v/ere thus in¬

jected without the slightest ill-effect: the report states

that in some cases the condition of the patient was improved

although the condition was non-diphtheritic. Tt states that

the children remained for some days in the diphtheritic ward

without acquiring diphtheria. The report then concludes by

saying that this is an experiment which shows the prophylactic

value of the serum. . I consider that this statement bears

very little weight as I have made bacteriological statistics

and find that at least lO^f of the intimated cases to the

Diphtheritic Wards in the City Hospital prove to be non-diph¬

theritic, but are usually kept in the diphtheritic ward until

complete convalescence.

During the past 20- years not one of these so called sus¬

ceptible cases have been known to take true diphtheria, al¬

though they were undoubtedly subjected to a prolonged period of
infection in the diphtheria wards.

Another curious fact in relation to the above Hospital,

namely no nurse, doctor or attendant has fallen a victim to
.diphtheria during the same period of years.

2. It is claimed that the membrane disappears quickly, while
the fever suddenly falls. This assertion is strongly denied
by many clinicians, other forms of treatment have just as good
results as Meyer who treated 60 cases of diphtheria with ic^
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of which a good number were severe with only one death, also

Bonnebin by local treatment lost one out of 427 cases. The

claim that all cases treated in the very early stage are cured

is not sustained by facts as many cases have been recorded as

treated in the very early stage and have succumbed. Also a

number of paralyses have been observed following the treatment.

3. That it is harmless, many cases have been reported with

pains and swelling of the joints, high fever sometimes above

104° and coma. Also it appears to have caused serious kidney

trouble.

The preparation of the diphtheritic toxin by the method

followed out by Roux is as follows: The toxin is produced

by cultivating the virulent diphtheritic bacillus in broth, in

the presence of air. Under usual conditions the cultures must

be maintained for a number of months at a temperature of 37 C,

in order to allow the poison to accumulate. This process is
more rapidly performed in a current of damp air,

Fernbach's flasks are used provided with a lateral tube

containing alkaline broth. After sterilization the flasks are

impregnated with fresh and very virulent diphtheritic bacilli
and placed in the incubator at 37 C. when the development has
well begun the bent tube of each flask is connected by means of
a rubber tube with a water blast pump. The air is driven

through the fluid. After three weeks or a month the culture is
sufficiently rich in toxin to be employed. At the bottom of
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the flasks there is a heavy deposit of bacilli, while the sur¬

face is covered with a layer of younger microbes. The fluid is

then filtered upon a Chamber-land"-tube and the resulting clear-

fluid which is free from bacilli is collected in flasks end

kept in the dark at a. cool temperature. When the toxin is
$

prepared in this manner about l/lO of c.c. will kill a guinea

pig 500 grrns in weight in about 48 hours.

The following is the method carried on at present by Klein

he commences by.stating that the rationale or the method used

by Roux seems to be difficult to accept from a theoretical point

of view. Klein however does not for a moment deny that the

serum prepared by the method of Roux has not antitoxic power,

as the experiments which he gives are almost conclusive proof.

The main objections being the great length of time which is re¬

quired in the formation of antitoxin by this method and the

large amounts of toxin that are required to be injected into

the horse to stimulate and sustain the formation of antitoxin.

After repeated dose-s of pure diphtheria toxin there is of course
a certain amount of resistance in the horse by the formation

of antitoxin in its blood, therefore this newly formed anti¬
toxin has to be neutralized by more toxin before further anti¬
toxin can be developed. It is probably due to this that the
method carried on by Roux requires such a long period.

Taking these facts into consideration, Klein endeavoured
to follow the natural process more closely. By this method



he states he obtains antitoxic serum in a much shorter period

of time. The principle of his method is as follows: a few

injections of attenuated living bacilli along with their toxin

are subcutaneously introduced into the horse, in this way the

horse is furnished with s certain degree of resistance. Then

large quantities of living diphtheria bacilli minus their toxin

are taken from the surface of solid cultures. These are in¬

jected subeutaneously in gradually increasing virulence and in

this way they gradually produce within the body the toxin.and

then the antitoxin. These injections cause a rise of tempera¬

ture usually about 1 c. , and a local swelling, but he states

there is no suppuration at the sight- of injection. At the

end of the third week the animal will bear the scrapings from

the surface of two whole agar cultures. In one horse by carry¬

ing out this method he obtained antitoxic serum in 23 days in
another in 26 days from the date of the first injection.

After the first amount of serum has been removed from the horse

it is then s.gain injected with virulent living bacilli on two
or three occasions, the further serum obtained from such a
horse is said to possess even increased antitoxic power. This
method of Klein's has not proved a great success as yet, the
extreme difficulty in preventing contamination of the cultui e
is very consi derable) and in the case of several horses which
have been injected in Hii$ Lo&y have victims to the effect
of the bacilli. Suppuration at the point of inoculation and



throughout the. rest of the body is- a common occurrence even

when the greatest care is taken.

The clinical results obtained by this form of serum T

shall detail later and I am almost convinced 'that it has more

harmful effects than the other forms of antitoxin, and has not.

such a beneficial effect as that prepared by Roux's method.
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Irt the early history of this treatment there was no mention of bad

effects as compared with the present date. The cases showed a

fall in temperature, improvement of the pulse and disappearance

of the membrane with complete recovery and no sequelae. Since

then various preparations have been put in the market with

varying strengths of antitoxin qualities and containing im¬

purities. These forms have been accompanied with various

successes in the way of recovery and in many cases have been

followed by rashes, pains in the joints and kidney trouble.

In a series of 61 cases treated with British Institute Antitoxin

Drs. Washbourn, Goodall and Card mention the occurrence of a

rash following the injection in 25$ of the cases and that it

appeared 7 - 19 days after the first injection. They des¬

cribed it as an erythematous rash sometimes accompanied with

pyrexia. There were 6 cases developed joint pains, all of these

had a rash, the hip joint was chiefly affected. I have men¬

tioned these facts as they are of great importance when one

wishes to come to a definite conclusion. With regard to the

harmless nature of the fluid.

The results obtained by observers on this treatment up to

the present date are on the whole pretty satisfactory. The
harmful complications have certainly increased to a great ex¬

tent since the adoption of the antitoxin prepared in Britain.
This fact must be carefully taken into consideration and

not used as an argument against Dr. Aronson's antitoxin. Che
results obtained by Aronson's antitoxin up to the present date



are so scattered that it is extremely difficult to give de¬

finite numbers, but from the statistics T have been able to

see, I gather the following points. The treatment by Aronson's
began

diphtheria antitoxin,last March in the Kaiser and Kaiserin

Friedrich Hospital, during June and July nearly all the diph¬

theria cases were treated with the serum. The supply of serum

was suddenly stopped on account of the death of the horse for

the period of 7 weeks, the supply was then re-continued after

the space of seven weeks. The total figures were as follows:

303 cases were treated with the serum and 230 without. The

former had 13* 2% deaths and the latter 4-7• 8$f deaths, - Virchow

considered the disease artificially produced in animals by

means of Loeffler's bacillus had nothing to do anatomically

with Bretonneau's diphtheria, nor did he consider the bacillus

the cause of human diphtheria. But he continued in stating
that "ail considerations must give way to the brute force of

these figures". The theoretical explanation is therefore by
no means understood and remains for future research to describe

it.

The mortality in the Trousseau Hospital during the years

90-93 was 51*7^, there were 3971 children admitted to the
diphtheria department and 2029 died.

During the serum treatment all other treatment being car
fled on.as before the mortality was 24' there being 109 deaths
out of 448 children admitted. During the months of February,
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Mareh, April and June, in the Trousseau Hospital there were 520

diphtheritic children who received no serum and among whom

there were 316 deaths or a mortality of o0%. These numbers

do not take into consideration the fact that many cases ad¬

mitted into the Diphtheria wards are non-diphtheritic, but this

point has been disregarded both before and after the serum was

used. The same writer goes on to say that they have pseudo

membranous anginas, without the Klebs Loeffler bacillus. These

affections of course are much less dangerous and brought about

by other organisms. Roux and Yersin mention that ^ of the

cases admitted into the diphtheritic wards are not true diph¬

theria from a. bacteriological point of view.

Out of the 448 children treated, 128 had not true diph¬

theria, also 20 died shortly after admission and did not re-
4

cei.ve the serum. Taking these points into consideration

'300 cases were treated with 78 deaths which gives a mortality

of 26^f. The researches of Roux and Yersin also of Martin and
Ohaillou have shown that in the same hospital the mortality

among children affected with true diphtheria which was es¬

tablished by bacteriological examination, before the serum was

50X.
The results obtained at the Berlin Hospital are even better

than those of Paris. Dr. Aronson stated that he had treated
192 patients suffering from diphtheria as ascertained by bac
teriological examination. The mortality was 14$f. In 23
cases the children were moribund when admitted ^eliminating



these there remained 159 cases with 19 deaths which gives a

mortality of 11* 2%. The mortality in this same Hospital

during 3 years before the adoption of the antitoxin treatment

was from 32* 5o/ to 41* 7$
The other Hospitals in Berlin give a mortality of 15*3/ in

those cases treated with the serum.

Koerte reports on 121 treated at the City Hospital Urban.

81 were cured and 40 died being a mortality of 33*1^ these were

all subjected to a bacteriological examination and revealed

the presence of Loeffler's bacillus associated with other or¬

ganisms. This period was followed by an elapse of time when

the supply of antitoxin was. discontinued, during this time the

mortality under the same circumstances was 53*8^. Koerte

divides his cases in three groups.

1. Severe cases with grave intoxication.

2. Moderately severe cases with grave local disease but

without symptoms of grave general infection.

3. Mild, cases.

The mortality in these divisions is as follows:

1. Severe cases 43 cases with a mortality of 58*

2. Moderately severe 47 cases with a mortality of 29
3. Mild cases 31 cases with a mortality of 3*3^.
The effect on children under two years of age is of spe

cial importance there were 15 cases of this age t died and o
recovered.



Tracheotomy was-necessary in .42 of all the cases treated

with serum with 20 recoveries being a mortality of 52*4^. The

mortality in tracheotomy cases before the serum treatment was

77' 5/ by the same writer. This remedy has therefore reduced

the mortality 25^.

Another point is that none of the cases treated before

the tracheal stenosis was preseht required tracheotomy. Out

of 108 children under 2 years of age, 108 had tracheotomy per¬

formed before the serum treatment came in use with only 9*'2JSf
recoveries. Whilst 8 cases which were treated with the serum

and of the. same age 3 recovered = 37* recovery.

The returns from Munich by Bucher, Von Ranke, Seitz and

Emmerich give the following facts.

Out of 104-8 cases treated during the last 7 years prior

to the serum treatment the mortality was 49* 2%, The operated

cases had a mortality of 65* 2They began, the serum treatment

in December 1893 but used too small doses. Later on when lar¬

ger doses were given the mortality was reduced. In some cases
of death the postmortem examination showed a peculiar form of
infiltration of the lungs which was supposed to have some con¬
nection with the injections-. In other cases the diphtheritic
process had not ended even after a prolonged period of large
doses of the serum. Emmerich laid great stress on the fact
that all the fatal cases in Munich showed Loefflor s bacilluo
associated with other organisms such as streptococci
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staphylococci ci" the bacillus pyogenis fetid were found.

Rinne through Schubert reports 34 unselected cases *11 of

whom happened to be severe diphtheria in children treated with

the serum with a mortality of 17*9/. The post mortem examina¬

tions showed death was due to septic pneumonia in two cases,

mechanical plugging of small bronchi in 2 cases, pronounced myo¬

carditis and nephritis in one case, and the remaining case

died after dismissal from the Hospital. He states the local

conditions improved rapidly, the effect upon the general con¬

dition was more marked than any. other (especially where there

was a weak pulse), and a rash was noticed following the in¬

jection.

Sonnamberg reports 44 cases with a mortality of 25$. 9
tracheotomies with a mortality of 37*8.

Strahlman reports 4-8 un.select.ed cases with a mortality
of 6* 2%.

White of New York has collected statistics of 486 children

treated for true diphtheria by various observers, with the
various forms of antitoxin, out of these 116 have died on a

mortality of in a class of cases in which about 50% al¬
ways die.

Nine years ago Henoch reported 319 cases with 208 deatho
in Berlin or about Q5* 5$ of a mortality. At the Hospital
Trosseau in Paris 606 cases were treated by various measures

with 391 deaths = 64* 5% of a mortality. During the same



-,60-

period eases in New York gave a mortality of 42*6^.
Baginsky states that the antitoxin treatment reduces the

mortality from 37^ to 13^.
Many observers have stated that under this new form of

treatment the severe symptoms subside in a few days and it was

very rare for an early case to advance so as to require intu¬

bation or tracheotomy.

In 44 cases treated by English medical men that were pub¬

lished up to the end of the year and in which Aronson's anti¬

toxin is mainly used gives a mortality of 9/, All these deaths
were attributed to delay in commencing the treatment, and no

bad re stilts were noticed.

Professor Widerhofer gives the results in 100 cases

treated with the serum with a mortality of 24^f. The mortality

during the previous 9 months without the serum was 52*6^.
With these statistics it is evident that the antitoxin reduces

the mortality from 20 to 30^.
I now'wish to pass to the clinical notes of the cases I

have had the opportunity of treating in the City Hospital, I
am extremely indebted to the authorities of that Institution
for the courtesy and kindness that I have received during these

investigations.

These 40 cases of recovery and 18 fatal, represent a

period of seven months trial of the antitoxin treatment in the
City Hospital, Edinburgh.
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The clinical notes of cases of diphtheria, treated with

Antitoxin followed by recovery from 1st. Sept, 1894 to 5th.

April 1895.

Case 1. S. B. female aged 5 years.

Admitted into City Hospital 1st. Sept 1894.

27th. August. Patient became feverish and would take no

food, slept badly at night.

31st. August. Became hoarse and slight difficulty in

breathing.

1st. Sept. Being the 5th, day of disease at the time of

admission. The child looked very distressed and restless.

There were distinct signs of difficulty in inspiration, a con¬

tinuous whistling sound being present during inspiration as

well as expiration. There was marked indrawing of the inter¬
costal spaces and epigastrium. Respirations were 28 per

minute. Pulse 140 per minute regular but easily compressed.
Temperature 97»8 P. The examination of the mouth revealed

patches on both tonsils uvula and posterior pharyngeal wall.
The glands on both sides of the neck towards the angles of
the lower jaw were enlargenand tender on pressure. Albumin
present in the urine.

The bacteriological examination showed a large number of
ipeffler's bacillus in the film preparation along with
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micrococci Diplocoeci, the culture preparation exhibited co¬

lonies of loeffler' s bacillus. At M.5 A.M. 9 min. of Aron-

son's Antitoxin were injected into the forearm. At the time

of this injection the adult dose for Aronson's Antitoxin was

Tc.c, and taking the child's age into consideration only 9 min

were injected. At mid-day however the child had not improved

at all, the cot was surrounded with a flannel tent and steam

applied. During the afternoon the indrawing became more

marked,pulse became more rapid and compressible. The res¬

pirations became more frequent and difficultly increased.

At 9 P.M. it became necessary to perform tracheotomy on account

of impending death due to obstruction. The child was anaes¬

thetised and the operation performed with some loss of blood as

I wished to make a large tracheal wound with the view of re¬

moving as much membrane as possible. The opening of the

trachea improved the breathing to a certain extent, small por¬

tions of membrane were removed with difficulty by means of a

pair of curved forceps. Artificial respiration was required
for 5 minutes before the patient was out of immediate danger.
The cyanosis disappeared to a great extent and on the whole
the patient was very much relieved by the operation.

The temperature an hour after was 98.4 F. Pulse 140 per
minute. Respirations 32 per minute. Enemata of Valentine s
meat juice, egg, whisky,Stropanthus 5 mins., and Strychnine



2 mins, every four hours, one drachm of whisky every horn* by

the mouth. The Peroxide of Hydrogen spray was used every

three hours. The temperature gradually rose to 100 F. and

gained 100*4 F at four in the afternoon. The patient how¬

ever was losing ground, the breathing became again laboured

and it was very evident that extension had already occurred

below the tracheotomy wound. The child had considerable

difficulty in swallowing. The temperature continued between

99 F and 100 F during the day. pulse 130 - 148 per minute,

respiration 28 - 36, per minute. At 11 P.M. 6 mins. Aronson's
Antitoxin were injected into the forearm. At 3 A.M. next

morning that is 40 hours after the first injection, the patient

suddenly took a fit of coughing which separated the membrane

and coming in contact with the lower end of the tracheotomy

tube at once caused a sudden stoppage to the flow of air to

the lungs. I immediately removed the tracheotomy tube and

passed a curved pair of forceps into the trachea and removed

the separated rpembrane which on subsequent examination proved
to be a complete cast of the trachea and bifurcation.
This cast consisted of a main branch which corresponded to the

trachea between the lower end of the tracheotomy wound and the

bifurcation, the lower end of this main branch divided into
two parts each about one inch long, these of course represen¬

ted the two bronchi. The photograph of this cast shows the
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various parts exactly the same size as the actual specimen.

The child was very much exhausted after this and required to be

freely stimulated. At 10 A.M. the temperature had risen to

100*5 P. But the general condition of the patient was not im¬

proving. A considerable amount of albumin was in the urine

(3$f) at 5 P.M. the child appeared to be sinking, another in¬

jection of 5 min of Aronson's Antitoxin were introduced into

the forarm. The child passed a better night, but next day the

pulse was more rapid and the temperature had risen to 101 P.

No improvement whatever in the general condition. Dtiring the

next night T was called at 1 A.M. to see the patient with the

report that it appeared to be dying, as a last resource another

injection of S min of Aronson's Antitoxin were introduced into

the forearm with very little hope in my own mind that T should

see the child alive in the morning. However, it rallied after

this last injection and steadily improved. The temperature
fell to normal 9 hours after the injection and rose again to

101*6 P 6 hours later. This rise of temperature was not sus¬

tained and fell to normal and remained always below 99*5 P.

7th. Sept. There was a slight rise of temperature in
the afternoon which however was of short duration. The pulse

was regular and not so compressible, average rapidly being
about 120 per min. Respirations were not laboured and on an

average were about 24 per minute. The difficulty in swallow-ing
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still continued and the enemata had to be continued in order to"

keep the strength up.

The tracheotomy tube was changed every day and the wound

carefully cleansed and anointed with iodofrom ointment.

15th. Sent. The day after the operation the child was

breathing freely through the nose and mouth. The tube was

removed, which was followed by no discomfort on the -part of

the patient. There was merely a trace of albumin in the

urine at this date, about 20 ounces being passed per diem, on

no occasion did this patient suffer from Anuria. The tracheal

wound remained patent for a day or two, but healed up rapidly.

Easton's Syrup was given regularly. The voice had a distinct

nasal character, but as far as one could judge there was no

paralysis of accommodation.

2'Lst. Sent, the 2.1st. day after the operation the wound

was thoroughly healed. No trace of albumin in the urine was

present upon the 24th. day.

25th. Sent. On the 40th. day after the onset of the

disease and -35 days after the operation the patient was dis¬

charged from Hospital in excellent health. The voice was

entirely free from any nasal intonation and. no other signs of

paralysis were evident, the knee jerks were normal and tne
patient was quite active in running about the ward.

The points of interest in this particular case are as

follows:-
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The antitoxin treatment was commenced .at the very least,
•ijjU.

on the 5th. day of disease, it is probable that the disease

had run'for a longer time than this, the trachea had already

become infected with membranous deposit. The condition of

the patient on the evening of admission was so critical that

it was imperative that some operative procedure should be

carried out in the form of intubation or tracheotomy. The

injection of the antitoxin gave rise to no local irritation and

was followed by no form of rash. There was a rise of tempera¬

ture following each injection which however was not sustained

but fell to normal after a few hours. This was the first

case treated with Antitoxin in the City Hospital, and as far

as T know in Edinburgh, and it is a very curious coincidence

worthy of note that it is the first case of tracheotomy in

diphtheria that has recovered during the past 20 years in

this hospital.

The membrane separated, in toto 40 hours after the first

injection. This has undoubtedly occurred in other cases of

diphtheria before the antitoxin treatment was used. It is

therefhbefclifficult to decide if the antitoxin really assisted

in the separation of the membrane as several cases which I shall
mention later went on; developing fresh membrane irrespective
of the antitoxin treatment, but in others where the membrane
has followed the same course as described in this case. But



taking everything into consideration T certainly think that

the antitoxin was the means of assisting the recovery of this

case.

Case 2.

J.M. female aged 23 years.

Admitted into the City Hospital on 25th. Sept.

1894.
o

20th. Sept. The patient complained of headache and sore

throat and went to bed on 21st. Sept. On the following day

the headache was not so severe, but the throat was more painful

and the patient remained in bed up to the day of admission into

Hospital. During the time prior to entering the Hospital she
•<«

was under careful medical treatment both local and general

treatment being systematically carried.

25th;.. Sept. On admission being the 5th. day of illness

the patient appeared to be suffering from the general effects

of the poison as well as considerable local inconvenience. The

left tonsil, and to a lesser extent the right tonsil and also
the uvula were covered with a well formed white membrane.

This membranous deposit extended posteriorly to the posterior
Pharyngeal wall. Glands of the neck slightly enlarged and ten¬

der. A portion of the membrane was removed and carefully

examined, it was fibrous and well formed, when inserted into
water it aid not disintegrate but retained its shape. A



film preparation prepared from a portion of the membrane ex¬

hibited an abundance of Loeffler's- bacillus associated with

Micrococci and aiplococci, The culture preparation gave

numerous small colonies of Loeffler's bacillus in the course

of 24 hours. The diphtheritic process had not extended to

the trachea. Considerable difficulty was experienced in

swallowing. Distinct trace of albumin in the urine.

At 3»15 P.M. 1 c.c. of Aronson's Antitoxin was injected.

The throat was sprayed with a solution of cocaine, followed

by a spray of peroxide of Hydrogen. The membrane was then

carefully removed without any injury to the unaffected parts.

Chlorine gargle was frequently applied to the throat during

the remainder of the day. A carbolic and lead acetate com¬

press was applied to the neck externally'. Two drachms of

whisky were given thrice daily.

26th. Sept. Next day the membrane had returned to the

same position as it had occupied yesterday, but there was no

actual spread to any unaffected parts.

This newly developed membrane was carefully examined and was

found to contain a very pure culture of Loeffler's bacillus.
The albumin in the urine had not increased in amount. The

difficulty in swallowing wa3 still complained of, but was re¬
lieved with a cocaine spray. The patient felt not quite so

depressed as on the day of admission. The parts affected in
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the mouth were again carefully treated and all trace of mem¬

brane removed. This however again returned on the following

day, but was not nearly so thick as the first deposit.

28th. Sept. There was no improvement in the appearance

of the membrane. Albumin still present in the urine,

30th. Sept. Patches still present on the tonsils, uvula

and posterior pharyngeal wall, but very much thinner. The

pulse was much better in character and had fallen to 80 per

minute, the respirations were 18 per minute.

3rd, Oct. The right tonsil was free from membrane al¬

though present on the left tonsil and uvula.

6th. Oct. All trace of membrane has disappeared and

Albumin absent in the urine.

■ 23rd. Oct. Discharged free from infection, no Loeffler's
bacilli having been found in the mouth during the last six

days. Knee jerks normal, no paralysis of palate or accomoda¬

tion.

The points of interest in this case are as follows:-
careful

Even with the combination of veryA local treatment along
with the antitoxin, the membrane returned for several days.
But a very important point in favour of the antitoxin, was
that absolutely no increase in extension of the membranous

deposit to other parts occurred after the antitoxin was in-
jeeted. All the return of membrane that occurred was in¬

variably on the sites where it had previously been. The
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albumin In this ease was not increased after the injection.

There was no local reaction at the site of injection, and no

rash followed. No form of Paralysis followed the attack.

Case, 3. M. G. female aged 5 years.

Admitted into the City Hospital 20th. Sept 1894. 16th.

Sept. Patient complained of headache and sore throat, this be¬

came worse and patient was brought to Hospital on the 5th. day

of disease.

20th. Sept. On admission the Temperature was 101*2 P.

Pulse 152 per minute. Respiration 29 per minute.. Both ton¬

sils, sides and base of uvula covered with a well formed whitish

membrane. Posterior Pharyngeal wall free from deposit.

Upper part of Trachea however appeared to be implicated as

there was a slight whistling sound during inspiration, no

trace however of indrawing in the intercostal spaces or epigas¬

trium. The glands at angles of jaw enlarged and tender.
The patient seemed depressed and anxious, and at times rather

restless. The appetite was good and only slight discomfort
on swallowing. Albumin present in the urine (•04$') Acid re¬

action Sp. Gr. 1022. The examination of the swab and portion
of the membrane removed, exhibited rod shaped bacilli which
proved to be Loefflers bacillus on culture. At 1»30 P.M.
X min of Aronson's Antitoxin were injected into the forearm.
At 5 P.M. the Temperature was 100F. Pulse 140 per minute.
Respiration 32 per minute, became sick and vomited some curdled
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matter„ At 8 P.M. the patient received two drachms of Castor-

oil and was sick shortly afterwards, expectorating a large

portion of membrane. This separation of the membrane occurred

7-g- hours after the injection of the antitoxin. On carefully

examining the portion of membrane, it was quite evident it had

been expelled from the trachea, it consisted of a distinct

tube with two fenestra on the one side. These openings were

separated from one another by bands of membrane, this may point

to the method of extension in the trachea. The bands appear

to have been passed along the grooves between the tracheal

rings and then extension occurring over the ridges formed by

the projecting tracheal rings. (See photograph in Appendix.)

The patient passed a restless night, but settled somewhat

towards morning.

21st. Sent. The Temperature was still 100 F. Pulse 136

per minute, respirations 28 per minute TI min. Strychnine

every 4 hours along with one drachm of whisky was given.
One grain of Calomel was also given with a view of clearing the
intestinal tract. This was followed by three motions.

23rd. Sent. One grain of Calomel was ordered to be given
every 4 hours, 3 grs. in all were given followed by four

motions. After this the patient appeared brighter and not
nearly so restless, the temperature fell to normal, pulse was
128 per minute. Respirations were 24 per minute. The appe¬
tite being not so good nutrient enemata were given every 4
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hour s. Peroxide of Hydrogen alternated with 1 - 1000 Corro¬

sive Sublimate sprays were applied to the throat every 3 hours.

Carbolic and lead acetate fomentations were applied to the

neck externally.

25th. Sept. Patient much improved, membrane thinner,

albumin absent. Local treatment still continued.

30th. Sept. All trace of membrane has disappeared, this

being the 15th. day of the disease.

8th. Oct. This patient was discharged from the Hospital

perfectly free from infection.

The main points in this case are, first the separation of

the diphtheritic membrane from the trachea, although it still

remained on the tonsils and uvula. Secondly, a very interest¬

ing feature is the implication of the trachea without the pos¬

terior pharyngeal wall being implicated, the course of the

membrane appears to have been first on the tonsils, then up the

anterior pillars of the fauces on to the root of the uvula and
then the next site in a downward direction being the trachea.

This case undoubtedly appeared to have a very beneficial effect
as a result of the antitoxin treatment. The temperature fell

to normal twenty-four hours after the injection and remained
there during the rest of the ease. . The pulse also improved in
character and became less rapid. The Calomel assisted to re¬
move any injurious mattei' in the intestinal tract as well as
acting as an antiseptic.



Case 5. C. W. a female aged 17 years.

Admitted to the City Hospital on 28th. Sept 1894.

25th. Sept. Complained" of headache and sore .throat.

This increased until day of admission which was the 4th. day

of disease. Both tonsils were covered with a greyish white

membrane, also a small patch at the base of the uvula. Pos¬

terior pharyngeal wall free. Great discomfort on swallowing

and very poor appetite. Glands of the neck slightly enlarged

and tender on pressure. Bacteriological examination re¬

vealed Loeffler's bacillus associated with Micrococci, diplo-

cocci and streptococci. At 6*30 P.M. 14 min of Aronson's

Antitoxin were injected into the forearm. The temperature at

the time of injection was 101*2 P. Pulse 112 per minute.

Respirations 29 per minute. Urine free from albumin.

29th. Sept. The temperature had fallen to 100 F. pulse

100 per minute. Respirations 26 per minute. No increase of

the membrane. No albumin in the urine.

30th. Sept. Temperature normal. Pulse 92 per minute.

Respirations 18 per minute. Patient felt much better. Mem¬
brane less in amount. Swallowing accompanied with much less

discomfort. Patient progressed favourably and made an unin¬
terrupted recovery and was discharged perfectly cured on 8th.
October 1894.

In this case the fall of temperature was a little more



prolonged than in the last case. The urine was free from

albumin throughout the whole course of the disease.

Case 7. M. A. C. female, aged 7 years.

Admitted to the City Hospital on 18th. Oct. 1894.

16th. Oct. The patient complained of malaise and sore

throat, the throat became rapidly worse and patient was admit¬

ted into Hospital on the third day of disease. The condition

on admission was as follows:- The general condition of the

patient appeared to be fairly good. Appetite good, swallowing

only caused slight discomfort. Both tonsils were covered with

a dirty white membrane. The uvula however was quite free from

exudate. On removing a portion of membrane the remaining sur¬

face bled slightly. The tonsils were both considerably en¬

larged and could be felt externally as small masses through

the skin and pretty tender on pressure. The breath had a

very distinct offensive odour. Tongue furred. Temperature

100 F. Pulse 120 per minute. Respirations 24 per minute.
Albuminuria present in the urine. A film preparation prepared*
from a small portion of the membrane from one of the tonsils
revealed an immense number of micrococci and diplococci with a

few rod shaped bodies scattered here and there. On culture
the first colonies to appear on the surface of the medium were
Loeffler's bacilli, which were examined, before the micrococci
appeared on the surface of the agar agar.



At 1 P.M. on the day of admission X min of Aronson's Anti¬

toxin were inject'ed into the forearm. At midnight the tem¬

perature rose to 101.6 F. Pulse 112 per minute and slightly

better in character, the respirations 24 per minute.

19th. Oct. The temperature at 11 A.M. had fallen to 98.6 F

pulse 108 per minute ana respirations 20 per minute. The

local condition had extended on to the uvula directly from the

tonsils. A portion of this membrane on the tonsil was bac-

teriologically examined and showed Loeffler's bacillus associ¬

ated with Micrococci and diplococci. The temperature rose in

the evening to 1Q1«8 F. The child became more restless and

appeared to be not so well.

21st. Oct. There was no further extension of membrane, but

the temperature rose to 102*4 F at 12 noon. Pulse 134 per

minute. Respirations 30 per minute. The local treatment up

to this point in this case was confined to spray of peroxide

of Hydrogen and Chlorine gargle, no membrane was removed by

means of swabs or forceps except the portions that were required
for examination.

22nd. Oct. The posterior pharyngeal wall had now become

implicated, but, however there were no signs of extension to
the trachea. The temperature was still 102 F at noon. Pulse
132 per minute. The tonsils, uvula and posterior pharyngeal
wall were thoroughly swabbed to-day and all membrane was re¬
moved as carefully as possible.



23rd. Oct. The local condition appeared to be much more

satisfactory to-day, but the posterior pharyngeal wall was a-

gain partly covered with membranous deposit.

The temperature had fallen to 99 F, pulse 120 per minute,

respirations 24 per minute.

24th. Oct. Distinct signs of tracheal implication were

evident to-day, there being a distinct whistling sound during

inspiration. There was slight indrawing of the intercostal

spaces and. epigastrium. The child appeared to be very anxious

and became rather restless. At 12 noon X min of Arohson's

Antitoxin were injected into the forearm. -This was followed

by a distinct fall in the temperature, it being 98 F. Pulse

120 per minute, respiration 24 per minute.

25th. Oct. Distinct improvement, the whistling sound was

scarcely perceptible and indrawing of the intercostal spaces

very much decreased. Temperature was now normal, pulse 100 per

minute, respirations 24 per minute. After this date the pa¬

tient made a rapid recovery. On one or two occasions there
were signs of paralysis of the palate, which however was of
short duration and caused only slight inconvenience. The
voice was distinctly nasal in character. Patient was dis¬
charged on 19th. Nov. that is, the 35th. day since the onset
of the disease, free from infection or any trace of paralysis.

The interesting feature in this case is the extension of



the membrane on to the uvula on the day following the first in¬

jection. The injection undoubtedly was small in amount, but

at the time it was given in accordance with the directions given

with that particular form of Antitoxin. But, on the other

hand there was marked improvement after the second injection,

for the indrawiijg which was distinctly marked gradually dis¬

appeared after the second dose. The combination of these

two injections exceeded the adult dose which was stated at that

time. The albuminuria was not increased in amount after the

injections in this case.

Case 8. S. G. male, 14 years of age.

Admitted into City Hospital om 28th. October 1894.

25th. Oct. The patient complained of headache and sore

throat, the throat continued to be troublesome and patient was

admitted to the Hospital on the 3rd. day of disease. The tem¬

perature was 97.6 F, pulse very slow and weak in character 52

per minute. The left tonsil was covered with a membranous

deposit, the right only slightly affected. The uvula was free
from membrane, but was slightly red and swollen. The posterior

pharyngeal wall was inflamed and covered with a mucoid deposit.
No albuminuria in the urine. The film preparation contained

micrococci and rod-shaped bodies which on culture preparation
proved to be Loeffler*s bacillus. XTT min. Aronson*s Antitoxin
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were injected into the forarm. Local treatment was carried or

in the form. of Corrosive Sublimate (1-1000) spray also a com¬

press of Carbolic and lead acetate applied to the neck exter¬

nally.

29th. Oct. The membrane again returned to the left ton¬

sil and was removed. Temperature still subnormal, the pulse

however is improving, two drachms of whisky every four hours

having been ordered,

50th. Oct. Membrane still present on the left tonsil, but

much thinner.

51st. Oct. The membrane has almost disappeared. Patient

feels very much better. Pulse however still slow being 57 per

minute and compressible. Easton's syrup ordered along with

Parrish's syrup and whisky still continued..

1st. Nov. All trace of membrane has disappeared and

patient made a rapid recovery and was discharged on 19th. Nov.

perfectly well.

In this case the membrane returned the day after the in¬

jection to the same site as it had occupied prior to the in¬

jection. This was again removed and the case then went on

to a satisfactory termination.
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9th. Case. J. T„ Female aged 9 years.

Admitted into City Hospital 29th. October 1894.

Attack began on 26th. October 1894, admitted on the

' fourth day of disease. Commenced with headache and sore

throat. The parts affected were both tonsils which were cover-

. ed with membrane; also down both lateral aspects of the uvula,

posterior pharyngeal wall free.

Bacteriological report revealed Loeffler's bacillus as¬

sociated with micrococci, and diplococci. The temperature is

100-2 F. Pulse 112 per minute. Respirations 20 per minute.

The child appeared to have an anxious expression, but there was

no difficulty in breathing, and apparently the trachea was not

implicated. 10 mins. Aronson's antitoxin were injected into

the forearm, which caused only slight discomfort. Four hours

after the injection the temperature fell to normal, the pulse

improved in quality and became somewhat slower.

30th. October. The temperature still remained normal,

pulse 108 per minute. Respirations 20 per minute. Three

grains of Calomel-were given internally at four in the after¬

noon. The temperature in the evening registered 100 F, and
pulse 108 per minute. Respirations 20 per minute. The next
day the temperature was normal, pulse 108 per minute, respira¬
tions 20 per minute, and there were distinct signs of improve¬
ment evidenced on the tonsils and uvula. The membrane appeared
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to be thinner down the lateral aspects of the uvula. The

posterior pharyngeal wall was perfectly free from membrane.

31st. October, Patient did not appear to be quite so well

to-day, but improved as the day progressed.

1st. ■ November. The temperature rose to 102 P. , Pulse 120

per minute. Respirations 20 per minute. Herpes developed

around the mouth and the child seemed distressed, although

there was no evident extension of membrane visible. The tem¬

perature fell as the day progressed till it reached 100 P.

2nd. November. Temperature was still oscillating, between

101*6 P and 99 Pe , but on the whole the child's condition was

more satisfactory. There was a trace of albumin in the urine,

the amount passed per diem, averaging 20 ounces.

3rd. November. Distinctly better. Pulse stronger. Res-i.

pirations slower,

4th. November. Three grains of Calomel again given in¬

ternally. which was followed by a copious motion of the bowels.

5th. November. The membrane on tonsils very much thinner,

and evidently the child was in a fair way to recovery.

6th. November. Temperature normal, pulse 100 per minute.

Respirations 18 per minute, almost all trace of membrane having
disappeared.

12th. November. Tonsils perfectly clean. Pulse 88 per

minute, excellent quality, and the patient taking food well.



26th. November. Distinct paralysis of the palate was ob-
y?L

served also slight want of accomodation. This paralysis con¬

tinued until her dismissal from the Hospital, the patient being

discharged on 7th. December 1894, otherwise in perfectly good

health.

The points of interest in this case are as follows: -

The whole Uvula was not implicated, the extension of the

membrane merely being down the lateral aspects of the uvula,

The antitoxin undoubtedly appeared to have a beneficial effect

upon the separation of the membrane. The fall of temperature

was marked immediately after the injection, which was followed

by a rise of temperature on the third day after the injection.

This rise of temperature was probably due to a slight pul¬

monary condition, which very rapidly passed off. The interest-
Pf

ing point is, that Post Diphtheritic Parjlisis occurred in
this case where the primary seat of infection was of comparative

ly speaking sm^ll extent, namely the tonsils and the lateral

aspects of the uvula. In this case the local treatment was in

abeyance, and the case will compare favourably with cases I

shall describe later, where the local treatment was carried on

and still followed by Post Diphtheritic Paralysis.

10th Case. J. A. Male aged 9 years.

Admitted to City Hospital 18th. Nov. 189*.

Attack began on 16th Nov with sickness, sore throat and
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headache.

18th November. The sore throat had become worse and the

patient felt very much depressed.

The tonsils and uvula were covered with a thin whitish

membrane. The posterior pharyngeal wall was free. The

glands of the neck were only slightly enlarged with slight

pain and pressure. The temperature was 98F, the pulse 98 per

min, respirations 24 per minute. Albumin was absent in the

ur i ne.

The bacteriological examination revealed Loeffler's

Bacillus along with micrococci.

At 8 p.m. XTT min of Aronson's Antitoxin were injected

into the forearm.

19th November.

The patient passed a comfortable night, there was no

elevation of the temperature 99F being the highest point

reached. Pulse was 102 per min, respirations 24 per min.

The membrane had not extended, no local treatment was

adopted except an occasional gargle.

Three grains of calomel were given, followed by an enema

6 hours afterwards which gave a copious movement of the bowels.
*•

No Albuminuria present.

20th November. The temperature rose to 9.9* 4P, pulse was 96
per min, respirations 28 -par min.
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The membrane appeared to be much thinner in parts and was

smaller in extent. The patient stated that he fe^t very much

better and took his food with greater relish.

21st. November. Almost all the membrane had disappeared

from the right tonsil and was very thin on the left tonsil and

uvula.

24th November. All trace of membrane had disappeared.

7th December. Improved rapidly since last note and was

discharged perfectly cured on this date.

This case was one of the mild cases of diphtheria which

terminated rapidly in an excellent recovery. The Antitoxin

certainly appeared to have a beneficial effect. No Albuminuria

or rash of any description was observed throughout the whole

course of the disease.

12th Case. J. S. Male Aged 2 years.

Adm-itced to the City Hospital 6th December 1894.

Attack began on 29th Nov. 1394,

7th day of disease on admission.

This patient is a brother of the cases 11th and 13th.

History.

29th November. Patient was feverish and slept badly.

Next day he was flushed, went off his food, was sick and com¬

plained of his throat had considerable difficulty in swallowing

2nd. December. He was examined by his doctor who found a
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patch on his throat. Local treatment was applied.

6th. December. On admission the patient's temperature

was normal. Kis pulse strong and regular 96 per min. His

breathing was somewhat rapid 28 per min, but quite easy.

Appetite was good. The glands behind the angles of the lower

jaw were slightly enlarged and tender especially on pressure.

The patient was well nourished, but looked wearied.

The tonsils uvula and soft palate were red and oedercatous.

well marked patches of membrane were present on both tonsil and

a small one on the left margin of the uvula near the base. The

membrane was of a yellowish grey colour and could be stripped

off with the aidoof a pair of forceps. The posterior

pharyngeal wall was free from membrane, but was covered with

a considerable mucoid secretion. The bacteriological report

revealed Loeffler's Bacillus accompanied with micrococci and

diploeoeci. Streptococci appeared in the culture preparation.
after the Loeffler's Bacilli had appeared.

At 4 p.m. patient received 25 min of Kleins Antitoxin
7th December. There was no local reaction. Patient's

/

condition was the same as yesterday. Temperature from 97* 6-F
to 99.F Pulse 100 to 120 per rein. Respirations 20 to 30
per min. Skin was moist and patient was perspiring freely.
One drachm of whisky was given every three h^urs. Ihere was

change whatever in the local condition. At 4.30 p.m. 25



min of Klein's Antitoxin were injected. Four hours later the

temperature rose one degree, from 98F to 99F.

8th. December. The patient looked better today. Tem¬

perature 99•2F, Pulse was good ranging from 104 to 120 per

min. Respirations 20 to 24 per min. A good deal of coughing

occurred during the day. The patches on both tonsils were still

well marked, but there was no extension, the posterior pharyngeal

wall was red and swollen. The uvula was still red and oedemat-

ous and a small patch was still on the left side,

9th. December. Patient was somewhat improved, pulse was

better in character, and the respirations were quite normal.

There was still a considerable amount of coughing but not

nearly so frequent as it was on the 8th. There was no

difficulty in swallowing. The patches on the tonsils were

still well marked, and the small patch on the uvula was thinner

10th December. Patient was decidedly better to day and

took food with greater relish. The local condition was much

improved, the patches were much thinner on the tonsils, and the
9

uvula was quite free. The swelling and redness were less.

11th. December. The patches of membrane on the tonsils
were less especially on the right side

12th. December. Patient continued to improve, the

membrane had disappeared from the right tonsil, but there was

still a slight patch on .the left tonsil. A bacteriological
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examination showed, all the presence of Doeffler's Bacillus

with micro-cocci.

13th. December. There was a slight trace of Albumin in

the urine for the first time.

16th. December. The tonsils were quite free from mem¬

brane and the swelling was very much diminished.

17th. December. The local condition was not quite so

satisfactory the tonsils were slightly more swollen. The

glands at the angles of the lower jaw were swollen slightly

but not painful.

20th, December. Patient was not so well to day. He was

very flushed and restless. The glands were more swollen and

very tender. There was a scarlatiniform rash over his body

especially marked on the thorax. The throat was redder than

before; but no membrane was present. The temperature rose

from normal to 102* 2F the pulse was weaker and rapid being 160

per min. Respirations were 36bper min.

21st December. Patient was slightly hetter to day and the*

rash was more marked on the extremities.

22nd. December. The rash was almost faded, the urine

was free from Albumin.

24th December. Rash had entirely disappeared.

11th. January. Rapidly improved since last date, no

desquamation was detected. He was discharged from Hospital
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free from infection. The bacteriological examination being

negative with regard to the presence of Loeffler's Bacillus.

In this case the Antitoxin was slow in its action .10

days' having elapsed before the membrane had disappeared after

the injection. On the 14th. day after the injection a

sc arlat iniform rash appeared similar in character to the other

cases which developed a rash. There was no desquamation

visible to the naked eye in this case.

13th. Case. W.L. Male aged 4 years.

Admitted 6th. December 1894, on 6th day of illness.

Patient's sister aged 5% years died of diphtheria on

December 4th. 1894 after being ill 10 days.

History of illness.

1st. December. Patient's father noticed that the child

was feverish, and slept very little during that night.

2nd. December. Patient was flushed, and distinctly

off his food. He was sick and vomited once during the day,

complained of his throat being sore, and had. difficulty in

swallowing. During the n Lght he was delirious, and a slight
red rash appeared on the face.

■3rd. December. His medical attendant examined the

throat and found a patch on the tonsil, and it was diagnosed as

being a case of diphtheria. The patient's throat was painted
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daily, but in spite of the treatment gradually grew worse, and

he was brought to the City Hospital on the 6th December, being

the sixth day of the. disease. On the day of admission patient^

temperature was 98*F his pulse was very weak and rapid 118 per

min, the respirations were regular and easy, being 28 per min.

There was no indrawing of the intercostal spaces or epigastrium.

There was however an occasional croupy cough. His appetite was

fairly good, and he seemed to have only slight discomfort in

swallowing. There was no glandular enlargement at the

angles of the lower jaw. 3\To Albumin was present in the urine.

The patient looked pale and worried although his general

appearance was one of a well nourished child. Thethroat

was examined with considerable difficulty on account of resist¬

ance on the part of the patient,, but it was made out that

tonsils^ uvula, and soft palate were red and swollen, but no
patches could be seen. The throat was swabbed and sprayed

with peroxide of Hydrogen, and Corrosive sublimate,, 1 to 1000

was given. A mixture of digitalis, 3 min, and strychnine 2 min

every four hours.

7th, December. Patient's condition was much the same,

but pulse a "little stronger. Tern perature in afternoon rose

to S9»8P. He vomited once and still had the croupy cough.

Local examination revealed no patches on the throat, which
however was still red and swollen.



The throat was treated as before, but in addition it was

swabbed with Toluol mixture,

8th. December, Patient practically the same, no further

vomiting cough still present., no albumin in the urine,

9th December. Patient's pulse 116 per min but was

weaker. Liq. Strychnine 3 min and tincture of digitalis 2 min

given every four hours, along with one drachm of whisky.

Patient's respirations were easy, but the cough was very

croupy, the same treatment was continued as yesterday.

Patient's appetite and power of swallowing were good. The

tonsils were more inflamed and there was a slight patch on

each. There was also a slight patch on the uvula. The

membrane was grey and thin, and as much as possible was taken

off with forceps, and the parts were carefully swabbed with

toluol mixture ,

12th. December. Patient's pulse was more rapid, ranging

from 104t to 122 per minute, and weaker in character. His
respirations ranged from 20 to 26 per minute. Temperature
98° 4 to 99* 2F. The patches on the uvula and both tonsils had
increased in size and seemed to be thicker. Treatment as above

Albumin present in the. urine .05 per cent.

The bacteriological report revealed Loeffler's Bacillus
associated with micrococci and diplococci. 25 min. Klein s
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Antitoxin were injected subcutaneously, between the shoulders.

The patient struggled a good deal and it seemed to cause him

considerable pain, but very shortly this passed off.

13th. December. The patient's general condition seemed

better, but his pulse and respirations were still the same.

There was no reaction at the site of injection. The patch on

the right side of the tonsil had distinctly lessened, in

appearance, but otherwise there was not much change. Albumin

slightly increased in amount. At 6*30 P.M. Patient had 50 mir

Klein's Antitoxin injected subcutaneously. This again seemed

to cause great pain which however rapidly passed off. At mid¬

night his temperature rose from normal to 101*2F., but there

was no local reaction.

14th. December. Patient's temperature was normal.

Pulse was stronger, and the digitalis was stopped. He still

had a slight cough, and the steam was stopped. Appetite and

power of swallowing continued to be good. His urine still

contained albumin, but less in amount, being a trace.

There was no local reaction at the site of injection, and the

patient's skin was distinctly moist. The throat was less red,

the right tonsil was free from patches but there was a thin
grey patch on the uvula. The left side of the palate and
tonsil were also slightly implicated. Local treatment was

carried on as before.



15th, December, Patient was much worse, pulse very weak

and rapid 140 per min. Patient was coughing more, but his

throat was not examined, as it was thought that his struggles

might endanger his heart's action. The Toluol mixture was

stopped, and the throat was sprayed with peroxide of hydrogen

and corrosive sublimate(1-1000). He was ordered one drachm

of whisky every two hours. The digitalis and Strychnine were

resumed every four hours. At 2.30. P.M. one drachm of Klien's

Antitoxin was injected at the usual site, with the usual

precautions. About half-an-hour after^wards the patient be¬

came quite quiet and drowsy, and remained so during the rest

of the evening. At midnight the pulse was a little stronger

ana the temperature was normal.

16th, December. Patient's condition was better than on

the previous day, his pulse was stronger until the evening

when it became more rapid. One drachm of whisky was given

every 3 hours, the appetite still remained good. The patient

slept well and coughed very much less. He was put on Easton's
Syrup 30 mins, three times a day,

17th, December. The general condition was good. The
:

pulse ranged from 118 to 122, and had improved in strength.
i

Respiration 22 to 26 per min. Patient seemed to take his food
with more relish. Appetite was very good.



20th. December, At 1 a.m. the pulse became weaker, 120

per min. The patient was given s dose of liq. Strychnine

3 mins, and Tincture of Digitalis 2 mins. At 10 p.m. his

pulse had improved in strength, and was 108 per min. General

condition was good,,

23rd. December. The patient's continued to improve and

all stimulants were stopped. He took more relish in things

that were going on 'around him.

26th. December. The pulse again became rather feeble, and

the patient v/as again put upon cardiac tonics. It was observed

that he had developed an erythematous subcuticular rash over

the lower part of the abdomen, the anterior part of the legs

and arms and that he had intense pain in moving the hip joint.

27th. December. General eondition much improved. The

rash that had appeared on the previous day, had almost faded

out of sight. There were only traces to be seen here and there

on the arms and legs. The pulse was greatly improved.

Temperature 103* 3F. Respirations quite normal.

28th. December. The pain in the hip had quite disappeared
and no trace of the rash could be detected. The general

condition was progressing to a favourable issue. The pulse
was normal, respirations were easy, and the temperature normal.

30th. December. Patient sitting up and bright, and now is
on ordinary convalescent diet, along with Easton's Syrup.



11 th. January. Patient discharged from Hospital quite

recovered.

The points of interest in this case are as follows

The history that a sister of the patient died of diphth¬

eria two days before the patient's admission to the Hospital.

Ho actual trace of membrane was visible on the tonsils until

11th. December. It was on this account that there was a delay

in the. injection of the Antitoxin. The albumin appeared in

the urine prior to the first injection of the Antitoxin was

slightly increased after the injection, and then rapidly dis¬

appeared. The erythematous rash appeared 14 days after the

first injection, and 11 days after the last injection of

Antitoxin. This rash was undoubtedly similar to the rashes

that had been already seen following Antitoxin injections.

Its duration was, however, short all traces having disappeared

24 hours after its first appearance. It is interesting to

note that the age of the sister who died was 5~>- years whereas

the age of this patient was 4 years consequently the chances

of the latter having a fatal termination were almost greater

than in the case of the former, and it is probable that the

Antitoxin was the means of obviating this fatal termination.
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14th. Case. S.S. Male Age 22 years.

Admitted into Hospital Sth December 1894 on the third day

of disease.

8th. December. Complained of having a headache and sore

throat and feeling feverish towards evening. His throat be¬

came worse, and he had difficulty in swallowing. There' was no

hoarseness.

7th. December. He felt no better, and in addition had a

slight cough.

8th. December, His condition became much worse and he

was advised to come to the City Hospital.

State on admission. His temperature was normal. Pulse

strong and regular, being 80 per min. Respirations regular

and easy being 22 per min. His appetite was not good, and he

had eaten nothing since the commencement of his illness. He

was however quite able to swallow, but it caused him slight

pain. Patient was a well built muscular man. He was how¬

ever very flushed and uncomfortable looking. The uvula and sof

soft palate were red and oedematous. The tonsils were en¬

larged and on the left one there was a greyish membrane, which

pxtendea to the anterior and posterior fauces. At the base

of the uvula there was a small greyish deposit about the size
of half a split pea. The right tonsil was swollen and in¬
flamed and these was a pmall patch an it. The posterior
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pharyngeal wall was clean but somewhat reddened. The

bacteriological examination revealed Loeffler's Bacillus,

associated with micrococci diplococei, and streptococci. The

parts were swabbed with Toluol mixture and the membrane was

easily removed by means of forceps without any injury of the

mucous membrane. At 6 p.m. 25 mins of Klein's Antitoxin

were injected in the subcutaneous tissue of the back. This

small dose was given on account of the limited supply of the

serum. The injection caused considerable pain, which however

rapidly passed off. At 8 p.m. the temperature rose a half

degree? while the pulse fell from 80 to 70 per min. He had

local applications to the throat every hour a swab of boro-

glycerine alternated with a spray of peroxide of hydrogen, and

corrosive sublimate 1 to 1000. He passed a comfortable night.

'9th. December, His general condition had improved and he

said he felt much, better, except for the discomfort in his

throat. The volumne of the pulse was much better 64 to 80 per

min his respirations had fallen to 18 per minute. The

appetite had improved and he was able to take a very fair
meal. There was no local reaction at the site of injection.

The uvula and soft palate were less reddened and oedematous
and the membrane on the left tonsil was thinner but a little

more marked on the anterior pillar of the fauces, the hatch
had disappeared from the right, tonsil. The uvula still.had a
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patch on the left side. The Pharynx was quite free from

membrane. At 7.30 p.m. 50 mins of Klein's Antitoxin were

injected at the usual site. At 8 p.m. his temperature had

risen from. 97*4F to 99F his respirations and pulse were

slightly increased. The injection caused him considerable

pain at the time.

10th. December. Patient's general condition was very

good his pulse ranged from 72 to 56 per min, it was regular and

of good volume-. His appetite continued to improve, but he had

still pain on swallowing. No Albumin was present, in the

urine. The meipbrane on the left tonsil was thinner, but there

was. a slight extension of the patch at the base of the uvula.

The palate was still red and swollen.

11th. December. There seemed to be no change either for

better or for worse in the patient's condition. At 4 p.m.

50 mins of Klein's Antitoxin were again injected. This was

followed by no rise of temperature, and pulse and respirations

remained as before.

12th. December. The whole of the membrane was removed from

the tonsils, uvula and pillars by means of the toluol mixture
and forceps. The membrane was thin and came away in small

pieces, The surface left was a slightly bleeding one, but rfo •

pain was caused by the removal of the membrane the parts were

carefully swabbed with tol/uol mixture. The patient's general
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condition continued to be excellent and there followed no local

reaction at the site of injection.

15th.- December. Patient passed a good night and general

condition was very good. There was no return of "the membrane

at the centre of the tonsil, but there were still two patches

at its anterior and posterior aspects. The anterior pillar was

still covered with membrane. The uvula and soft palate were

still ^edematous. Patient's appetite was good and he had less

difficulty in swallowing. His pulse, respirations and temper¬

ature were normal.

14th/ December. Patient's general and local condition

were the same as yesterday. He was ordered one drachm of

Easton's Syrup three times a day.

15th. December. General condition was good but the pulse

was not quite so strong. The patient was ordered an ounceof

whisky every six hours. The uvula is still oedematous with a

slight membranous deposit also the anterior and posterior

pillars of the fauces on the left side. The posterior wall of

the pharynx is granular and covered with a mucoid secretion,
left tonsil covered with a thin membrane.

16th. December. Patient's general, condit ion was good,

temperature 97* 4E to 98«F. The throat was less red and

swollen. The membrane on left tonsil was thinner and did not

extend to the anterior pillar of the fauces but slightly involve!
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the posterior pillar. The palate and uvula were less red and

swollen.

17th. December. The patient's general condition was very

good. The temperature was subnormal the appetite was good,

and there was no pain in swallowing. The throat was less red,

and the uvula and soft palate continued to improve. There was

a slight membrane on the left tonsil extending to the posterior

pillar of the fauces. The anterior pillar was very slightly

involved. The throat had local applications for 6 hours.

18th December. The general condition and appetite of the

patient were good. The temperature was slightly subnormal.

There was a very small patch on the left tonsil which was thin

and of a dark grey colour. It was easily removed and left no

bleeding surface. There was a slight grey membranous deposit

on the anterior and posterior pillars of the fauces. The con¬

dition of the patient had improved considerably since the pre¬

vious day.

19th, December. Patient was very well and pulse was ex¬

cellent. The membrane was still presentoon the left tonsil
and pillars of the fauces. Towards night the patient had slight

diarrhoea which however stopped towards evening. The membrane
on the left tonsil was very thin, posterior pillar free,

slight membrane on anterior pillar.
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82nd. December. The patient was very well and local

condition was much the satse as yesterday.

23rd. December. The patient was still very well. There

was but an almost imperceptible patch on the posterior pillar

of the fauces. The rest of the throat was free from membrane

and slightly reddened.

24th. December. All trace of membrane had disappeared

and the redness was very much less.

28th. December. Patient discharged from Hospital re¬

covered. No trace of Loeffler's Bacillus could be found in

any part of the throat.

A point of interest in this case was the absence of

Albumin and after the four injections of Antitoxin there was no

trace of Albumin in the urine. The temperature was remarkable

in never rising above 99P and always tending to be slightly

subnormal. There was no appearnace of any rash 'in this case

the separation of the membrane was somewhat delayed. There was

no trace of paralysis following this attack.

15th. Case. Name J.M. Male Age 20 admitted to the City

Hospital 9th December 1894 on second day of. illness.

7th. December. Patient complained of his throat in the

evening. He had not been feeling well during the winter

having suffered a great deal from dyspepsia.
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8th, December. He felt very much fatigued and feverish.

The condition of his throat had become worse and he experienced

considerable difficulty in swallowing especially any dry sub¬

stance like bread. He had pain and swelling at the angle of

the jaw at his right side. He was hoarse and speaking was

so me wh at painfu1.

9th. December. The pulse was of good tension but rather

rapid - 100 per ruin, his temperature was 102» 6F%is respirations

were quite easy and numbered 24 per min. Swallowing was very

painful and he had no appetite. The glands on the right side

of the angle of the lower jaw were enlarged and tender and the

general appearance of the patient was that of one somewhat

distressed. The soft palate was very red and along the line

of the patatal arch it was of a purpilish colour. There was

a great amount of oedema, the uvula was very '.much swollen and

there were small grey patches about the size of a pin's head

scattered over tt. The right tonsil was red, swollen and

covered with a dirty dark grey membrane. This membrane did not

involve the pillars of the fauces and was easily detached,

leaving a raw but non-bleeding surface. The left tonsil and

pharynx were inflamed but there was no patches on them. ThQ

membrane was carefully removed with forceps and a large

portion came away, which was very- thick. The tonsils and uvula
were swabbed with toluol mixture which caused some considerable



pain, . Half an ounce of whisky was given internally every

four hours,

10th. December. The patient did not feel much better.

His temperature had fallen to 98• SF and his pulse was 84T1

per minute. A patch of membrane about the size of a split

pea was noticed on the posterior pharyngeal wall. The uvula

and soft palate were red and oederr.atous while the pin head

points of membrane on the uvula had become confluent and almost

covered it. The local treatment was carried on as before.

An examination of the urine showed no Albumin, acid reaction,

and deposit of urates.

11th. December. The patient's general condition was

worse he felt weak, had great pain in his throat and his pulse

was more rapid and weaker. The bacteriological examination

revealed Loeffler's Antitoxin associated with micrococci and

diploc occ i and streptococci. At 4 P.M. 25 reins of Klein's
Antitoxin were injected sub-cutaneously between the scapulae.

The patient was ordered Liq. Strychnine hydrochlorate reins 5

every four hours and the whisky was continued. "Four hours

after the injection the patient's temperature rose to 102-4P
There was also a slight increase in the rapidity of the pulse

and respirations, but on the whole the patient passed a fairly

good night.

12th. December. The patient's temperature kept upy rang¬

ing from 10O6P at noon to 10^-6^ at midnight. His pulse was
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slightly better but ranged from 90 to 96 per nun. His respir¬

ations were practically the same as on the previous day.

There was no reaction at the site of injection. The condition

of the throat was the same as on the previous day but after

his throat was swabbed, the patient expectorated a large piece

of grey membrane, which on further examination proved to be

almost a complete cast of the uvula. At 7.30 P.M. 25 rcins, of

Klein's Antitoxin were injected. The local treatment was still

carried on, with the addition of Boro-Glycerine and sprayed

with peroxide of hydrogen, and corrosive sublimate 1 to 1000.

The examination of the urine showed no albumin, acid reaction,

and the specific gravity of 1030.

15th, December. The patient felt much better. The

temperature had fallen from 102»6F, to 100*6?., the respirations

were much the same, but the pulse was much stronger. There

was no reaction at the site of injection. The tonsil and

palate had decidedly improved, being less red and oedematous

whilst the membrane on the tonsil and the uvula was distinctly

thinner, and had not quite such a dirty appearance. The

membrane was again removed from the tonsil and the uvula and the

remaining surface bled slightly. The pharynx was quite clear
of membranous deposit. The local treatment was carried on

every half hour. On examination the urine showed a slight

trace of albumin with acid reaction.
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14th. December. The patient continxjed to improve, his

temperature kept between 99 to 100, his pulse ranged from 7/4 to
•r

100 and his respirations from 18 to 22 per min. His appetite

had improved, and he did not complain so much of the pain in his

throat when swallowing. The glands at the angle of the jaw

were swollen but not tender. Locally the palate, tonsils, and

uvula were less red, and the membrane on the right tonsil and

uvula distinctly less. The albumin was still present in the

urine, although less in amount,

15th. December. The patient still continued to improve,

the temperature having fallen to 98'Of. The uvula was less

oedematous. The membrane was distinctly smaller in amount, the

right tonsil quite free, and the posterior pharyngeal wall

only slightly red, ana granular. The left tonsil was quits

free from membrane. The swelling of the glands at the angle

of the jaw were becoming less,

16th, December. The patient continued to feel very well.
The membrane on the right tonsil became thinner, the uvula wa3

free, but still rather red, and raw looking as if a con¬

siderable amount of necrotic process had occurred in its sub¬

stance. The left tonsil was very red, but perfectly free from

any membranous deposit. The patient was ordered one drachm of
Easton's Syrup every 6 hours.

17th. December. The patient felt better today, and his



■-104-

appetite had considerably improved. There was only a very

slight thin membrane on the right tonsil and posterior pillar of

the fauces. The left tonsil was free and much less swollen.

The local treatment was applied every six hours.

16th. December, There were distinct signs of post

diphtheritic paralysis, small quantities of fluid being dis¬

charged through the nose during the act of swallowing, and the

voice had a distinct hasal tone. The membrane had disappeared

from the right tonsil, there was still a trace of albumin in

the urine,

19th. December, The patient had slightly improved. The

temperature was normal, the pulse 74 to 90 per min. The

affected parts of the throat were still red and granular.

There was a slight deposit on the right tonsil but the uvula

and pillars were not involved. There was still a trace of

albumin in the urine.

21st. December. The general condition of the patient

continued to improve, but at 4 P.M. his temperature rose to
99" 8P. Ke complained of pains in the small of the back. The
trace of albumin was now very small.

22nd. Dec embe r. The patient felt much better, all pain
in the back having disappeared.

29th. December, The patient was allowed up to-day. No
trace of membrane could be detected in the mouth, and all that
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remained of the uvula was a small stump at the apex of the

palatal areh, the substance of the uvula having sloughed off as

a result of the necrotic process.

10th« January 1895. The patient was discharged having

male a most satisfactory recovery. There was no trace of

albumin in the urine, and the throat was quite free from

membrane. The examination of the secretion taken from the

posterior pharyngeal wall and the tonsils was found to be free

from Loeffler's Bacillus. The points of interest in this case

were as follows:- the temperature fell to nearly normal by

mid-day of the second day of the patient's admission to the

Hospital and the Antitoxin was not injected until the third

day after admission. This fall in, temperature, therefore had

nothing to do with the influence of the antitoxin. The local

treatment was carried on very carefully. After the Antitoxin

was injected the temperature remained above 101F for over 24

hours. It then gradually fell a second dose of Antitoxin being

given, as the temperature seemed to be remaining high for too

long a period. After this injection the temperature fell to

99-6F, and did not rise above that point throughout the remain¬
der of the patient's eojurn in the Hospital. This was un¬

doubtedly a very severe case of Diphtheria, as evidenced by the
amount of necrosis which occurred and the fact that it was

followed by post diphtheritic paralysis of the soft palate.
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The patient himself asserted, that he felt better after the in¬

jections of Antitoxin, and always slept well on the evening

fo 11 Q||tn.g the inj ec t ions .

17th. Case, Name A.T. Female aged 12 years.

Admitted into the Hospital on 13th. Dec. 1894, on the thirl £

day of illness.

11th. December. Patient complained of sore throat.and

difficulty on swallowing owing to the pain. There was pain

also at the left angle of the jaw, but there was no hoarseness.

She had been troubled with head-ache and unable to take any

food. She had felt very ill and was feverish all night.

The patient's sister had just recovered from an attack of

diphtheria, which had been followed by paralysis of the soft

palate. This sister had just returned to the house three

days before the patient's illness commenc ed.

15th. December. On admission the patient's temperature

was 100»4F, Her pulse was fairly good, being 100 per rr.in.,

her respirations were quite easy, being 24 per min. There was

no cough. Her appetite was bad, and she had considerable

pain in swallowing. There was a large glandular swelling on

the left side towards the angle of the lower jaw, which was

very tender on pressure.The patient was well nourished and
looked quite healthy. There was a tendency to cyanosis on both
cheeks. There was however no cardiac lesion that could be
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detected. The soft palate and uvula were red and oedematous.

The left tonsil was enlarged and inflamed and covered with a

thin grey membrane, to which extended for about one eighth of aa

inch on to the left side of the palatal arch. The membrane

extended slightly forward on the left anterior pillar.of the

fauces. The right tonsil was inflamed, but there was no

patches on it. The uvula was red but clean. The posterior

pharyngeal wall was not involved. The membrane was carefully

removed with forceps and the whole part swabbed with toluol

mixture? The throat then was sprayed hourly with peroxide of

hydrogen and corrosive sublimate solution 1 to 1000. the

patient had two drachms of whisky every four hours. The

bacteriological examination showed Loeffler's Bacillus,

associated with micrococci, diplococci, and streptococci.

14th. December. The patient's temperature was 97'6E.

Her power of swallowing was better, otherwise her general and

local condition were somewhat the same as on the prevoius day.

Examination of the urine showed no traces of albumin,acid

reaction. Sp. gr, 1025.

15th, December. The patient's general condition was

somewhat better. Her pulse ranged from 88 to 74- per rr.in.,
her respirations were 18 to 24 per min., and her temperature

ranged from 97-6F to 98»8E. The patient said she was better,
and swallowed with greater ease.
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Her bowels had not been moved and she was ordered two drachms

of castor oil. The local condition was slightly worse.

The membrane on the left tonsil was thicker and had extended

slightly further on to the palatal arch, and from this point

had extended on to the left lateral and anterior aspects of the

uvula. The posterior surface of the uvula was not involved.

The glands on the left side were slightly more swollen.

16th. December. The patient said she did not feel so

well to-day, she complained of greater pain in the throat and

did not feel so strong. The difficulty in swallowing was

considerably increased. The temperature rose to 100-4F in the

evening. Her pulse was weaker and more rapid, ranging from 74

to 100 per min. She was ordered two drachms of whisky every

three hours. The membrane had extended farther on. to the

left side of the soft palate. There was more inflammation of

the left tonsil and posterior pharyngeal wall was also red.

Glands on the left side were swollen and tender. At 2.30 p.M.

90 mins of Klein's Antitoxin were injected at the usual site,

with antiseptic precautions. After the injection the patient

lay quite still and seemed to be drowsy. She however corn-

-plained of some considerable pain at the site of injection.
Towards evening she slept fairly well. The temperature rose to
103* 2"F and the pulse remained good.

12th, December. After 12 o'clock midnight, the patient



-109-

was restless and complained of pain, especially on the right

of the throat. There was great tenderness at the site of in¬

jection, but no discolouration. Tn the morning her temperature

fell from 102.2F to normal. There was a scarlatiniform

rash over the upper part of the thorax, which was most marked

on the posterior aspect. She complained a great deal of the

pain in the back, but there was no special localised dis¬

colouration or swelling at the site of injection. The right

side of the throat, tonsil, and the pillars of the fauces were

red, and slightly more swollen. On the right tonsil the

membrane was much the same as yesterday, but that on the left

side of the uvula was less in extent, and distinctly thinner.

There was still swelling and tenderness of the glands on the

left side. The examination of the urine still showed no

albumin. Sp. gr. 10-32.

18th. December. The patient's temperature ranged from

98.8F to 100. 6F her pulse, which was not strong, ranged from 94
to 102 per min. Two drachms of whisky were given every four

hours. The pain in the back had lessened considerably. The
rash had extended over the body, but was most marked toward? the

upper part of the thorax. The patient on the whole felt a

little better. The membrane on tonsil and uvula were less in

extent and thinner, but extended about the same distance as for¬
merly, on to the pillars of the fauces and palatal arch. The



redness and swelling had not decreased. The examination of the

urine showed a very slight trace of albumin. Sp. gr. 1024

also a deposit of urates..

19th. December. Patient's temperature rose to 104F her

pulse to 130, respirations as usual. The patient did not feel

quite so well to —day. The rash had now considerably faded,

on the thorax, but was brighter on the lower extremities. The

local condition had improved. The membrane on the left tonsil

was smaller and thinner, and it was confined to-.the upper and

left part of the uvula. There was none on the palatal arch or

pillar of the fauces. The redness and swelling of the tonsils

were considerably lessened. The glands were however very

tender. Examination of the urine showed a distiat trace of

albumin. Sp, gr, 1024,

20t.h, December. The patient felt weaker to-day, her

pulse was more rapid, 120 to 136 per min, and weaker. Her

temperature ranged from 101.4F to 103.6E. There was no

tenderness on the back, and the rash had almost faded. The

throat was more painful, red and swollen. The membrane on the
left tonsil was thicker. The uvula was more swollen and red,

but the patch of membrane on the left side was only about the
size of a small pea. The glands were very tender, and there
was a tendency to suppuration at the lower part of the swelling.
Carbolic acid (1 to 40) ^ld lead acetate fomentations were

applied. The patient had one drachm of whisky every three
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hours .

21st. December, The patient vomited slightly during the

night and felt a little better during the day. But the cheeks

were more cyanotic and there was a considerable swelling of the

left cheek. The pulse had improved in strength and ranged

from 101 to 120 per min, and the temperature ranged from 100.SF

to 102. 'F. The rash was fading. The glands on the left side

were very much enlarged and tender, but the small soft area at

the lower part of the mass had not increased. The membrane

on the left tonsil was thinner and the swelling of the uvula had

also lessened. The membrane on the uvula was thin but

slightly larger in amount than on the previ ous day. The

membrane on the anterior pillar was also very thin and smaller

in extent. There was a small patch on the right tonsil.

22nd. December. The general condition of the patient

was much the same as on the previous day. At 8 P.M. 60 mins of

Klein's Antitoxin were injected at the usual site. At

midnight the temperature rose from 101.2F to 103.4F.

23rd, December. The patient did not feel quite so well.

The temperature ranged from 100.4F to 102.4F the pulse was

good ranging from 100 to 120 per min. The cheeks were still
cyanotic the left one being more swollen than on the previous
day. The condition of the throat was not so good. The left

tonsil was covered with a—grey membrane which again extended
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on to the anterior pillar of the fauces. The membrane had a

clearly differentiated margin. The left side of the uvula was

also covered with a thick grey membrane, the other parts were

much as before. The rash had now almost disappeared but there

was a tendency to erythema on the side onw hich the patient lay.

There was no local reaction at the site of injection.

24th. Dec ember. The patient felt much better, and took a

greater interest in things around her. During the night

however she was rather restless and complained a good deal of

pain in the back. There was a slight blush at the site of

injection „ The patient's temperature ranged from 100F to

102F the pulse was'good 108 to 120 per nr.in. The membrane on

the left tonsil and pillar of the fauces was not so thick as on

the previous day. The glanular swelling had not decreased and

was still very tender.

27th. December. The patient looked seriously ill the

cheeks being cyanotic and the lips hacked. Breathing was not

nearly so easy and the patient bore and anxious expression.

At 12.40 a.m. 120 reins of Klein's Antitoxin were again injected

at the usual site,

28th. December. The patient seemed to be very much
better and stronger in every way. The patch on the left tonsil
still remained, but the general state of the throat was not so

congested. The pulse being much better the o-a-rdiac tonic3
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were stopped,

29th. December. The general condition of the patient was

not so good she was rather feverish and more restless.

The examination of the urine still showed a slight ferae e

of albumin Sp. gr. 1025. The swollen gland on the left side

of the neck were still tender and elastic. No very distinct

flue tat ion would be made out.

31st. December. The patient was somewhat restless,

complained of headache, and was rather sleepless. The pulse

was rapid soft and small in volume. The respirations were

normal. The general condition of the patient was somewhat

languid.the cheeks however were not so cyanotic as they had

been formerly. Her appetite, was good and she appeared to take

her food with relish. The urine showed still a faint trace of

albumin. The.parts affected in the throat were much clearer,

but .the glands in the neck were more swollen and on palpation

fluctuation could be easily made out,

1st. January. The membrane was mostly confined to the

posterior pharyngeal wall, the tonsils and the uvula being

quite Clean. At 11.30 A.M. the abbess in the neck was opened
about 2 ounces of brownish yellow pus was removed and a drainage
tube inserted. The bacteriological examination made from this

pus revealed the presence of micrococci but no Loeffler's
Bacillus.
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2nd, January, The patient looked much brighter and took

more interest in things around hen, the temperature was 98F,

the throat looked very much better. There was only a slight

grey patch on the left tonsil and the right tonsil was quite

clean. An erythematous brilliant rash appeared on the arms

and legs. It was most marked about the elbows and legs.

3rd. January. The rash still remained much the same

upon the neck and extremities, and was seen although faintly

on the chest and abdomen,

4th. January. The general condition continued to im¬

prove. The portion of membrane which was situated on the

left tonsil was easily removed. The neck was dressed and only

a very small discharge of fluid matter occurred. There was

still a trace of albumin on the urine.

8th, January. The rash had now quite faded on the arms

and legs and was only to be seen here and there upon the chest

and abdomen, as small red pin points upon a diffuse lighter red

background. The membrane still persisted on the left tonsil.

The local treatment was still continued every 6 hours.

16th. January. There was a diffused white scaly

desquamation over the arms and parts that had been previously

affected with the rash. There was a distinct discharge from

the nose, and the membrane still persisted on .the tonsil. A

bacteriological examination was made which revealed Loeffler s
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Bacillus associated with micro-cocci. There was still a

faint trace of albumin in the urine.

20th. January. The throat looked very much better. All

trace of membrane had disappeared. There however still re¬

mained a trace of albumin in the urine.

2uth. January. The patient, was discharged free from all

infect ion.

The points worthy of note in this case are as follows: -

the Antitoxin was not injected until the third day after the

patient's admission into the Hospital. , Immediately after the

injection the temperature rose to 10d*2R. and then some hours

afterwards fell to normal. The first rash appeared on the day

after the injection and disappeared seven days afterwards, the

second rash appeared seven days after the fourth injection and

disappeared in seven days. Rheumatic pains appeared in the

legs and arms five days after the fourth injection. 8 days

after the third injection and 9 days after the second injection
15 days after the first injection. This patient passed

through a severe illness during her sojourn in the Hospital
and on several occasions the prognosis appeared to be most

unfavourable. These rashes which have been described were

undoubtedly the result of the Antitoxin, and the general

feeling with regard to the effect of the Antitoxin in this case
was that it delayed matters instead of improving them. The
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total amount of Antitoxin injected in this case was 5 drachms

55 mins, The last trace of membrane disappeared 25 days

after the last injection.

Case No. 19.

Name:- J. S. Female, Aged 10,

Admitted to City Hospital 20th» Dec, 1894,

19th. December, Patient complained of sore throat, head¬

ache and sickness. Sister of case 20,

20th, December, The day of admission was stated to be

the second of illness. The temperature was 104F. pulse was

rapid but of good tension. The respirations were quite easy

and numbered 35 per minute. There was no cough. Patient's

appetite was good and she had no difficulty in swallowing.

The glands at the angles of the lower jaw were enlarged and

were slightly tender on pressure on the right side. The

patient was a pale and delicate looking child of a highly ner¬

vous disposition.

The tonsils, soft palate and uvula were red and swollen.

There was a slight mucoid deposit on both tonsils but not .any

membrane. The rest of the parts were free even from this
mucoid deposit.

Local treatment was carried on in the form of Toluol mix¬

ture with the addition of sprays of peroxide of hydrogen and
corrosive sublimate (1-1000), One drachm of whisky was
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ordered to be given every 4 hours,

21st. December. The temperature fell to 99° 4F. Pulse

was good and ranged from 77 to 130 per minute, respirations

were 17 to 32 per minute. Appetite and power of swallowing

were good. Glands in the neck were still swollen and tender.

The palate was very red and oedematous, the tonsils were

swollen and were still covered with a mucoid secretion. The

uvula was red and swollen but had no membrane deposit upon it.

22nd. December, Temperature ranged between 98.SF. to

100'2F» Pulse was strong being 76 to 90 per minute. There

was a slight membranous deposit on the left tonsil which was

slightly swollen. The uvula was also involved towards the

left side. The right tonsil was swollen and covered with a

grey patch.

The bacteriological examination revealed Loeffler's
Bacillus associated with micrococci and diplococci.

At 7p.m. 60 min. of Klein's Antitoxin were injected at

the usual site.

At midnight the patient complained of a great deal of

pain in the back. The temperature rose about half a degree.

The pulse was a little more rapid being 90 per minute, the re¬

spirations also were increased to 22 per minute.

23rd. December. There were two patches about the size
of half a threepenny piece on each anterior pillar towards the
upper part. There was also a patch on the base of the uvula
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and also another was on the right side of the soft palate. The

left tonsil was still Covered with a thin membrane and also two

small patches were on the right tonsil* The rest of the throat

was distinctly red. The glands of the neck were distinctly

less tender.

24th, December. Patient's general condition was much

improved. The temperature was between 98F and 99*6F. The

patches were all thinner and were easily removed.

25th. December. The membrane was very thin on both

tonsils, there was still a small patch on either palatal arch.

The uvula was free from membrane. The patches on the anterior

pillars were diminished to about the size of a split pea.

28th. December. General state was satisfactory and was

progressing towards recovery. There was only a portion of

membrane on the right anterior pillar of the fauces. All the

other parts were clean,' The swabbing and the local treatment

were reduced to every three hours. The bacteriological

examination revealed involuted forms of Loeffler's Bacillus

along with micrococci.

30th. December. Swallowing was easier, the tongue was

cleaner and appetite much improved. . The urine still continued
to show a trace of albumin. Complained of pain in the knees
and elbows.

31st, December. The anterior pillar still showed a
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small patch 011 the right side which was removed by means of

the forceps, No albumin in the urine,

5th. January. No sign of membrane was visible. The

bacteriological examination revealed a few involuted forms of

Loeffler's Bacillus and a few micrococci.

13th. January. There was no trace of membrane or

congestion of the throat.

20th, January. Patient was discharged perfectly cured.

The bacteriological examination of the swab gave rise to

no colonies of Loeffler's Bacillus.

An interesting point in this case was the high temperature

on admission being 104F, this was probably due to the child's

neurotic temperament also the micrpcoccal infection. This

temperature however fell next day to 100P and the highest point

gained after this point was 100*4F.

This fall of temperature had nothing to do whatever with

the action of the Antitoxin as the first injection was made

on the 22nd. December, that is a day after the fall of tem¬

perature. The Antitoxin was mot given until the membrane

actually made its appearance, which was on the 22nd. December.

All trace of membrane had disappeared 13 days after the

injection, which was rather a prolonged period. There was 110

rash in this case following the injections, but marked pains
were complained of in the denees and elbows 8 days after the
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injection of Antitoxin. These, pains were probably the result

of the Antitoxin, but on the whole it appeared to have a

beneficial effect on the progress of the case,

20th. Case. Name R.S. Male aged 8 years.

Admitted to the City Hospital on 7th. December 1894.

30th. November. Patient complained of pain in the right

side of the throat. He was feverish and had. no appetite.

In the evening he became worse and was very restless during the

ni ght,

2nd, December. He was sick and vomited, he complained of

pain in the left side of the throat, became hoarse and swallowei

with difficulty.

5th. December. Began to cough frequently although not

of a croupy character, throat was still sore.

6th. December. The cough became croupy and the patient's

general condition worse.

7th, December. Day of admission was the 7th. day of

disease. The temperature was QQ'SH, the pulse was 100 per min
and fairly good in character, the respirations were 20 per min
and were quite easy and regular. There was a frequent croupy

cough present. The patient had no desire-for food and swal to . -

ing caused him considerable pain. His voice was distinctly
hoarse * ,
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The glands at the angles of the lower jaw were swollen and

tender on pressure, this was most marked on the right side.

The soft palate and fauces were red, the uvula was swollen

but it was free from membrane.

Both tonsils were enlarged and inflamed. There was a

small patch on the left tonsil, whilst the 'right was almost

entirely covered with a greyish yellow patch distinctly

separated from one another. The visible portion of tonsil

between these patches was almost of a purple hue. The

posterior pharyngeal wall was free from membrane. The

bacteriological examination revealed Loeffler's Bacillus

associated with micrococci, diplococci and streptococci.

The throat was then sprayed with 5jf solution of cocaine

and. ail the membrane was removed with great care by means of

forceps and then the throat was swabbed with the toluol

mixture. The patient received one drachm of whisky every

three hours. At 4.30 p.m. 25 min of Klein's Antitoxin were

injected between the scapulae with the usual precautions.

A*- 8 p.m. the patches on the right tonsil had almost become

comfluent. This deposit was again removed by means of forceps

and swabbed with toluol. The patient passed a fairly good

night.

8th, December. The tonsils, soft palate and uvula were

still very red and swollen especially the tonsil on the right
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side, but the membrane was distinctly thinner. The pharynx

was still clean. The crou1y cough was still present. The

swallowing was accompanied with less pain. The temperature

at 8a.m. was 99*8F, pulse 92 regular but rather compressible,

the respirations were 24 per min.

At 2p.m. 22 mms of Klein8 s Antitoxin were injected at

the usual site. The injection caused a considerable amount of

pain. The temperature fell at Sp.m. from 99*3F to 99*28F, the

pulse from 92 to 80 per minutw. The respirations were 24 per

minute. The patient passed, a good night.

9th, December. The temperature ranged from 98*4F to 99F,

The pulse was still rather compressible, varying from 74 to

92 per minute, the respirations were 20 to 22 per minute. The

general condition was just about the same. These grains of

calomel were ordered as the bowels had not been opened the day

before. There was no pain or discolouration at the site of

injection. The swelling of the right tonsil had not decreased

but the membrane was thinner and less distinct. The patch on

the left tonsil had disappeared, but there was still consider^

able redness and swelling. The posterior pharyngeal wall and

fauces were clean. The swelling and tenderness of the glands

on the right side were still present, on the left side the

glands were slightly enlarged but were not tender. Towards
the evening the pulse became weaker but not more rapid, was
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4 hours.

At 7p.m. 25 nsins of Klein's Antitoxin were again- injected.

The pain caused by the injection passed off quickly. The

temperature which was 99"F. was not affected by the injection, ht

the pulse fell from 84 to 74 per minute.

10th. December. The pulse was stronger, ranged frorr. 68

to 88 per minute. The temperature was slightly lower. The

patient coughed very seldom and it had lost the croupy character.;

The membrane was thinner and the tonsil was less swollen.

12th. December, The patient felt much better. The

appetite had improved considerably. The glandular swelling on

the right side was diminished in size and tenderness. There

was no tenderness on the left side. The right tonsil was less

swollen and not so inflamed, it had a somewhat ragged appearance

due to the slight excavations which had been formed. The left

tonsil was slightly swollen but was without any patch on its

surface. There was a small patch of membrane about the size
of a split pea on the right side of the palatal arch.

13th, December. The patch on the palatal arch had dis¬

appeared, but still a thin membrane was present on the right

tonsil,

14th. December. At 8a.m. the pulse fell to 60 per minute,
and the cardiac tonics were stopped.
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Ordered Easton's and Parrish's syrups 15 min each three

' times a lay. The glands on the right side are still enlarged

and tender. The right tonsil was cleaner, the membrane being

very thin. The crypts of the tonsils were much enlarged and

were filled with a yellow secretion.

20th. December. The membrane on the right tonsil was much

more mucoid in character. The rest of the throat was practic¬

ally normal.

23rd. Dee ember. Patient was not so well to-day, less

appetite and slightly languid. The local condition was much

improved. The throat was free from membrane. The glands of

the neck were now only slightly enlarged but not tender.

24th. December. Patient was sick and vomited. The tem¬

perature rose to 101F. pulse was 72 to 100 per minute, respir-
i

at ions were 20 to 24 per minute. Nothing could be made out

to account for this rise of temperature, th tongue was clean,

bowels regular, throat was practically normal, no redness or

swelling. The glands were not tender and there was no rash.

The patient was restless at night.

25th, December. The patient was better to-day. The tem¬

perature was 99'SF.

30th. December. Patient was permitted to get up to-day

for an hour.

A bacteriological examination, revealed a small number of
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involuted Loeffler's Bacilli with a few micrococci.

16th, January. The patient was thoroughly convalescent

no Loeffler's Bacilli were detected in the swab preparation.

Discharged perfectly free from infection.

This case was a brother to case 19 and it is a curious co-

■ incidence that the actual disappearance of the membrane

occurred 13 days after the last injection of .Antitoxin which was

exactly the amount of time which elapsed in Case 19. The

amount of Antitoxin given to case 19 was 10 mins more than

that given to case 20. There were no pains in the joints

complained of in this case although the Antitoxin used was the

same as in the other case,

21st. Case. Name L.R. Female aged 9 years.

Admitted to the City Hospital 4th. January 1895.

1st. January. Was not very well and felt as if she had

caught cold.

2nd. January. Patient had slight shiverings and headache,

3rd. January. Complained of sore throat.

4th. January. Day of admission probably was about the

3rd. day of disease. The patient was well nourished. Had no

expression of anxietjr or restlessness. The glands of the neck

were slightly swollen but not tender on pressure. The right

tonsil and uvula were much enlarged, the left tonsil was only
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slightly inflamed. On the surface nf the enlarged. right tonsil

there was a large white patch of membrane. The left tonsil and

posterior pharyngeal wall were free from membrane. The throat

was very sensitive and there was considerable discomfort during

the examination.

A bacteriological examination report was not made until

the fourth day in Hospital which revealed the presence of

Loeffler's Bacillus along with micrococci diplococc i and strept¬

ococci.

The examination of the urine showed a thick deposit of

mucus and urates. There was no albumin present.

6th. January. The temperature rose to 101•ZW, At 8 P.M.

was 102,6P. The right tonsil was so much enlarged that it

completely occluded the posterior pharyngeal wall from view.

The uvula was also much enlarged. The right tonsil was entire¬

ly covered with a thick yellowish membrane which extended on to

the uvula. The 1'eft tonsil was free from membrane.

The affected parts were carefully denuded of the membrane

and the parts swabbed with boro-glyceride and peroxide of

hydrogen every 2 hours.

7 th. January. At 6.30 P.M. 120 reins of Klein's

Antitoxin were injected. At the time of injection the temper¬

ature was 100P pulse was 112 per min respirations were 22 per mi"
At midnight the temperature had risen to 103P the pulse was 112
per min, full and strong, the respirations were 22-
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per minute.

Sth. January. The urine showed a distinct trace of

albumin. The throat looked cleaner, the right tonsil and

uvula were less swollen but membrane was still present on the

former sites.

9th. January, Pulse was better being 120 per rein.

Patient swallowed with greater ease. The left tonsil was quite

clean and was not so congested. The right tonsil was less in¬

flamed and the membrane was thinner. There was a faint brownish

blue .discolouration at the site of injection. Albuminuria

1-35/.

10th. January. Slight rise in the temperature it being

99«4^. Still albumin in the urine. There was less membrane

on the right tonsil, the tip of the uvula appeared through the

covering of the membrane which extended over the rest of the

uvula. The posterior pharyngeal wall which was now visible had

a thick exudation of membrane on its surface. At 4.3,0 P.M.

120 rnins of Klein's Antitoxin were injected at the usual site.

l'Lth. January. The temperature was 99P. The pulse was

slower. The urine still contained a large amount of albumin.

The right tonsil and posterior pharyngeal wall were cleaner and

there was more of the uvula apparent.

12th. January. The temperature was normal. The uvula
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was almost clean throughout its whole extent. The membrane and

the right tonsil and Pharynx was much less in amount.

15th. January. The uvula was entirely devoid of membrane

and the swelling had disappeared. The anterior part of the rigid,

tonsil was devoid of membrane and was much less congested,

however there was a yellowish white membane on the posterior

part of the tonsil which was continuous with the membrane which

lined the posterior pharyngeal wall.

17th, January. Patient complained of pain in the infra-

scapulae region of the right side at the site of the last in¬

jection of antitoxin it being seven days since the injection

was made. There was a distinct swelling with a red area in

the centre. .In the evening this svrelling had a distinct sense

of fluctuation.

18th. -January. The temperature was 10O6F. Pulse 92

per minute full and regular. The albumin was less in amount in

the urine. At 12,30 P.M. the abscess in the back was opened

and a large quantity of pus was removed. A culture preparation
was made from the pus removed which afterwards showed colonies
of micrococci. All antiseptic precautions had been taken but

it probably was that some contanimat ion had occurred., as it
was the first time this particular syringe had been used.

In the evening the temperature fell to normal.

20th. January. Some thin membrane deposit was still on the
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base of the uvula on to the edge of each tonsil.

22nd. January. No sign whatever* of membrane was detected

in the throat.

11 th. Hebruary. There was a marked nasal tone of voice

noticed on .this date. Still a faint trace of albumin was

detected in the urine, The opening in abscess of the back is

quite healed.

17th. February. The albumin was still present in the

urine. The nasal tone of the voice was still well marked.

The knee jerks were quite normal.

1st. March. Was allowed up. All trace of albumin had

disappeared from the urine.

19th. March. Discharged cured. The nasal tone was

almost entirely absent. Knee jerks were normal.

The bacteriological report showed the presence of a few

micrococci and no Loeffler's Bacilli.

The points of interest in his case are;- the temperature

fell after the first injection of Antitoxin and then rose again

to 103^, 18 Hours afterwards then fell to normal 24 hours

after. The albumin in the urine was not present until the day

after the first injection and continued to be present for

51 hays.

The paralysis of the soft palate first appeared 35 days

after the first injection, 32 days after the second injection
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22nd. Case, M.A. Female aged 3 "years.

Admitted to the City Hospital 23rd. January 1895. This

patient had scarlatina during November and December 1394 and

was discharged from the City Hospital during the first week of

January. Some few days after dismissal from the Hospital she

contracted measles and was treated at home. The child never

quite recovered frorr. the attack of measles so that the parents

could not distinctly say on what day the present illness really

began. Their attention was only brought to bear upon the

acute condition of the throat 3 days ago. The medical attendart

decided to send the child to the City Hospital for observation

as a brother of the patient's had died of diphtheria the day

before, t

Taring these facts into consideration the child was admit¬

ted into the Hospital at the very least on the third day of

disease ,

State on admission.

The child complained of sore throat and difficulty in

swallowing. The general condition looked rather below par.

She was pale and bore an anxious expression. There were no

signs of membrane on either the soft palate or uvula, but these

parts were both slightly congested. The tonsils and the

posterior pharyngeal wall were covered with a thin greyish
white membrane. The bacteriological examination revealed
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Loeffler's Bacillus associated with micrococc i diplococci and

streptococci. The glands of the neck were not enlarged nor

tender on pressure. The urine showed a faint trace of albumin,

the temperature was 99.8P. The pulse was 92 per min of very

fair character. The respirations were 20 per min and were not

laboured. 8.30 P.M. two drachms of Behrings Antitoxin were

injected into the interscapulae region.

24th. January. The patient passed a comfortable night.

There was no change on the local or general condition, but there

was a distinct nasal discharge of a watery consistency. The

trace of albumin in the urine had disappeared.

25th. January. The patient's general condition was

slightly better, her appetite however was not very satisfactory

and her pulse was not quite so strong. A mixture of Tincture

of digitalis 2 mins and Liq. strychnine 1 min. along with 2

drachms of whisky were given every three hours. There was a

distinct swelling of the glands on the right side of the neck

which had appeared for the first time and was distinctly tender

on pressure,

28th, January. No trace of membrane was seen anywbre in

the throat. The pulse was much slower fuller in volume and

regular. The digitalis and strychnine were stopped and the
,

whisky reduced in amount. The temperature was normal, the jwullso
94 per min and respirations 20 per min.
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3rd. February. The throat was much less congested and

there was no trace of membrane. The glands which were en¬

larged and tender at the angle of the lower jaw had subsided,

and all pain disappeared. The pulse had improved considerably

being 88 per min. The appetite was very much improved.

5th. February. The patient was discharged perfectly

c ured.

Thiscase is of interest on account of the brother of the

patient dying the day before admission to the Hospital, also

the attack of diphtheria being subsequent to measles conseq¬

uently increased the gravity of the case. The membranous . :i

deposit in this case certainly disappeared in a remarkable

manner, after the injection of the Antitoxin. Another inter¬

esting point is the fact that the trace of Albumin which was

present on the day of admission disappeared on the second day in

Hospital and did not return. Undoubtedly the antitoxin had .a
I -

most beneficial effect in this case.

23rd. Case B.A. He•ale age 34.

Admitted to the City Hospital on the 24th. January 1894,

This patient was the mother of the last case. She had com¬

plained of sore throat commenc ing on the day before appearing

at the Hospital. She had been continually nursing her child
which had died at home and was very much run down in consequence.

On examining the throat no membrane was detected except a very
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small trace on the left tonsil. This was removed and the

throat was sprayed with hydrogen peroxide and corrosive sublim¬

ate solution (1-1000) every six hours. The temperature was

normal the pulse 88 per rcin and pretty fair in character.

26th. -January. The patient did not feel quite so well.

The throat looked red and congested. A bacteriological exam¬

ination was made from a swabbed preparation and revealed the

presence of Loeffler's Bacillus associated with micrococci.

The temperature still remained normal and the pulse was about

82 per rcin. The local treatment was still continued. .

27th. -January. The patient not feeling quite so well

received two drachms of the Behrings Antitoxin no. 1. This

was the fifth day of actual illness. The urine was free from

Albumin the glands of the neck were not enlarged and there was

no discharge from the nose,

28th. .January. The throat condition had so far improved

that local treatment was suspended and a simple gargle was

ordered. The patient stated that she felt very much better

and rapidly regained her strength and took her food with

greater relish.

3rd. February. The patient was discharged from the

Hospital perfectly cured. This case of course was a very

mild attack, but undoubtedly the antitoxin had a most beneficial
effect in preventing any extension of the disease. And also
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the bacteriological examination was of great service in definit¬

ely diagnosing the condition,

24th. Case. J.A. Male aged years.

Admitted to the City Hospital on the 22nd. January 1894.

This is another child of the same family being a brother

to case No, 22. This patient also had scarlatina during Nov.

and Dec. and also developed measles at the same time as the

other two members of the family. It is therefore difficult in

this case to definitely state when the actual onset of the dis¬

ease occurred.

22nd. January, On admission the child looked distressed

and decidedly ill. There was profuse diarrhoea, the tongue was

furred and the breath offensive. There was no signs of membrane

anywhere in the throat. There was distinct congestion of ton¬

sils and posterior pharyngeal wall. There was a copious yellow

discharge from the nostrils. There was no swelling of the

glands in the neck. Both bases of the lungs appeared to be

slightly congested, more especially the right, A bacteriolog¬
ical examination of the mucoid secretion from the pharynx

revealed Doeffler's Bacillus associated with micrococci. The

temperature was 103H and the pxilse 144 per min. - very com¬

pressible, The urine gave a very copious deposit of albumin.

23rd. January, The throat was carefully swabbed and
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sprayed every six hours special attention being paid to the nos¬

trils, A bacteriological examination of the discharge from

the nostrils revealed Loeffler's Bacillus, associated with

n:icrococo i.'90 mine, of Behring's Ant itoxin were injected. The

temperature at the time of injection was 102^. Pulse 120

per min, and respirations 29 per min. Four hours after the

injection the temperature was 101.8F Pulse 150 and respiratiors

50 per min.

24th. January. The child seemed somewhat better. No

signs of local reaction were observed at the site of injection.

The pulse was more rapid and weaker in character. Tincture of

digitalis 2 mins. Liq. Strychnine 1 min along with 2 drachms of

whisky every three hours were ordered. The temperature rose

to 102F. Pulse 150 per min respirations 52 per min. No

signs whatever of membranous deposit could be detected in the

throat and there was no indication that the trachea was affec¬

ted. The albumin was still very copious in the urine.

25th. January. The patient was very sick during the night

but the temperature fell by four o'clock in the afternoon to

99.8F, The pulse was 116 per min and respirations 40 per min.
The patient certainly seemed to be a little better, but the

diarrhoea still continued.

26 th. J anuary , The diarrhoea was much less, and the

sickness had diminished. The pulse had improved to a consider-
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extent, and the cardiac tonics were stopped and the whisky re¬

duced in amount „ The temperature remained about 1007 pulse was

132 per min, and respirations 30 per min.

28th, January. The nasal discharge still continued to be

prettyprofuse, and a bacteriological examination revealed the

presence of Loeffler's Bacillus although the film preparation

undoubtedly showed the bacillus fewer in number.

1st. February. The temperature was now normal, but the

pulse still remained rather rapid and weak in character. The

nasal discharge was still present. Albumin was also present,

in the urine.

16th. February. The t>atient was allowed up for the first

time as the character of the heart sounds had considerably

improved since the last note. The pulse was 100 per min and.

respirations 28 per min. There was no albumin in the urine, bit

still a slight nasal discharge which however was found to be

free from Loeffler's Bacillus.

20th. February. The patient was discharged perfectly

cured.

This case undoubtedly was rather an exception to the

general rule. The local conditions was almost entirely

confined to the nasal mucous membrane. The usual sites of the

throat being entirely free from membranous deposit. Tho toxic
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ef'fects we re. well marked as shown from the copious deposit

of albumin in the urine and in the weak character of the heart.

The child undoubtedly on several occasions showed distinct

signs of heart failure, which were tided over by means of

strychnine and stimulants combined with the. effect of the

Antitoxin.

25th. Case. G.A. Male aged 5 years.

Admitted to the City Hospital on 24th. Jan 1894.

This patient was another brother of Case No. 2.2, The

condition was almost identical with Case. No. 24. There was no

membrane in the throat, but a very copious nasal discharge.

The bacteriological examination of this discharge revealed

Loeffler's Bacillus along with micrococci. 120 rnins of

Behring's Antitoxin were injected. The nose was repeatedly

syringed, and the further history of the case was almost iden¬

tical with Case No. 24. It made a, speedy recovery, and was

discharged on the 20th. February perfectly cured. In summing

up this interesting series of eases, occurring in one family

one member of the family, as before stated had died of diphth¬

eria two days before the youngest child was admitted to the

Hospital. These three children had all had scarlatina ana

measles, and this was followed by an attack of diphtheria which

probably was exactly of the same character as in the case which
had ter-
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minated fatally at their own house. It is a fact that has

been proved, by statistics that diphtheria following measles

is certainly a very grave condition, and proves in a large

number of cases to be fatal,, I therefore consider that the

Antitoxin played a very important part in the treatment of these

three cases, and probably was the means of avoiding a fatal

termination,

26th. Case. A . r;!e Jial-e aged 12 years.

Admitted to the City Hospital 28th. Jan. 1894.
*

27th. January. The patient complained of sore throat sick¬

ness and headache.

28th. January. ( being the second day of disease). Parert

was admitted for treatment into the City Hospital. The child

was well nourished and had a good complexion, and seemed only

to have a slight discomfort. The pulse was 96 per min.

Regular but vary small in volume. The temperature was 99.SF

the respirations 20 per min regular and normal. The tongue

was covered with a white fur, the breath was rather offensive,

and there was a slight pain in swallowing. The heart and

lungs were normal. Locally the glands on the right side of the

neck were enlarged and slightly tender on pressure. There

was no discharge from the nostrils. The throat showed geat

oedema and redness on the whole of the right side. There was

a large adherent thick yellow membrane extending over the right
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tonsi 1 on to the palate. The bacteriological examination re¬

vealed Loeffler' s Bacillus, along, with micrococci and diplococe i

in large numbers. The temperature was 100.41? pulse 96 per min.

Respirations 20 per min. The examination of the urine revealed

no albumin,acid reaction Sp. gr. 1020.

29th. Jannary. 120.reins of Behring's Antitoxin were

injected at two P.M. a mixture of Digitalis and styrchnine were

ordered as the pulse was not quite so strong. The membrane

was only apparent on the right tonsil and palatal arch.

50th. -January. The membrane had considerably-extended

quite covering the whole uvula, and on to the posterior pharyn¬

geal wall, and was of a yellowish grey colour. Local treat¬

ment in the form of hydrogen peroxi.de, and corrosive sublimate

(l to 1000) sprays were used every three hours,also swabbed with

the toluol mixture, three times a day.

31st. January. The patient looked much better. The

tongue was cleaner. The membrane however was very consider¬

able in amount, covering the uvula and the right side of the

soft palate, the right tonsil, and to a less extent the

posterior pharyngeal wall. No albumin wast-found; present inie

the urine.

1st. "February. The glands on the right side of the nsck
were much smaller, the examination of the thr eat ; showed that the
left tonsil was quite free from membrane . A large patch howevv
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was very easily removed with a pair of forceps. The local

treatment was continued.

4th. February. The throat was uniformly congested and ail

that remained of the membrane consisted of a few dots here and

there .

5th. February. The urine showed a faint trace of albumin.

There was no sign of inflarcmation at the site of injection, while

no sign whatever of any skin eruption could be found all

local treatment was entirely stopped.

10th. February. All trace of membrane had disappeared

and the general congestion of the throat had to a great extent

subsided. There was still a trace of albumin in the urine.

12th. February. The patient was allowed up for a short ■

time. Albumin was still present in the urine.

17th. February. The albumin had disappeared from the

urine.

26th. "February. The child was discharged perfectly

cured.

This was by no means a severe case of diphtheria but the

Antitoxin appeared to have prevented any further extensive

implication, the membrane advanced upon the uvula, which up to

that time had not been affected, and it was on this account

that the local treatment was superadded to the Antitoxin.

The temperature came to normal on the day following the injee-



-141-

tion, and remained throughout the further progress of the case.

27th. Case. S.D. "Female aged 56.

Admitted to the City Hospital 31st. Jan 1895.

30th. January. The throat began to feel sore followed

shortly aftereards by headache and a sense of general weakness.

The throat gradually became worse and there was considerable

pain in swallowing. The medical attendant was called in. He

examined the throat and opened a abscess which had formed

behind the left upper molar on the left side and advised the

patient to go to the Hospital for further treatment.

3-lst, January. (being the sixth day of illness). The

patient's condition was somewhat anaemic. The pulse was

fair in volume 70 per rr.in. And the temperature and respir¬

ations were normal. The appetite was good. The tongue was

rather flabby and somewhat coated. The examination of the

throat revealed a considerable congestion of the posterior

pharyngeal wall along with a considerable swelling of the left

tonsil, and the right side of the soft palate.

The opening of the abscess behind the left upper molar

was apparent. A thin adhering layer of white greyish membrane

covered the left palatal arch, about the size of a shilling.
There was no sign of membrane upon the uvula posterior pharyn¬

geal wall or tonsils on either side. The fee terioiogical

examination revealed the presence of Loefflsr's Bacillus assoc-
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iated with micrococci and diploeocc i.

Local treatment was carried out in the form of sprays of

peroxide of hydrogen and corrosive sublimate, (1 to 1000) every

four hours, with the addition of swabbing with the toluol

mixture.

4th. "February. The membrane on the left side of the soft

palate showed marked signs of disappearing, but a new area of

dark grey adhering membrane had formed on the fauces, extending

to the base of the uvula. This had occurred on both sides, but

more especially on the left side. The-urine showed a distinct

trace of albumin.

5th. February. The right tonsil was distinctly swollen

and angry in appearnace, but there was no membrane on its sur¬

face. The albumin had increased in the urine. At 2 P.M. a

full dose of Behring's Antitoxin No, 1 was injected into the

usual site.

6th. February, The throat was very much better, and the

membrane on the right side between the uvula and the right

tonsil was much less in amount. The uvula was swollen but free

from membrane. The albumin was less in amount in the evening.

bth. "February. The patient felt very roach better. The
membrane had become very much diminished in amount. There was a

trace of Albumin in the urine,

10th, February. The local treatment was carried out
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every six hours. All membrane had disappeared with the ex¬

ception of a few specks, on the surface of the left tonsil.

There was still a trace of albumin in the urine.

16th. "'ebruary. All trace of membrane had disappeared.

The examination of the urine revealed no albumin.

, 19th. "February. The patient was discharged perfectly

free from infection. This was undoubtedly a mild case of

diph.th#r and it appeared that the Antitoxin had a beneficial

effect in assisting the recovery of the patient. The patient

on her own account made the statement that she felt very much

better after the injection, and certainly there was no increase

of membrane after the injection was given. The albumin in the

urine was not increased, but rather diminished after the Antit¬

oxin. It took however, some considerab le-'time to disappear

entirely from the urine, all trace having disappeared eleven

days after the injection.

29th. Case. G.D. Male aged 12g- years.

Admitted to the City Hospital 1st. February 1395.

29th. January. The patient complained of headache sore

throat and a general sense of weakness.

1st, February. (Being the fourth day of illness) there
was no discomfort on swallowing, the appetite was good and,there
was no albumin in the urine. There was a deposit of urates,
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Sp. Gr. 1020, There was no sign of rash or other skin

eruption. The examination of the throat showed slight con¬

gestion of the tonsils} and posterior pharyngeal wall, with a

slight deposit of membrane at the bast of the uvula, extending

on to the edge of the right tonsil. The other parts of the

throat were quite free from membranous deposit. The glands

of the neck on the right side were slightly enlarged and tender

on pressure. The bacteriological examination showed the presen¬

ce of Loeffler's Bacillus, micrococci diplocoeei leptothrix and

vibrio threads. At 7.30 P.M. a full dose of Behring's JTo.l

Antitoxin was iinjected at the usual site.

2nd. February. There was no reaction at the site of in¬

jection, no change in the condition of the throat, no albumin

in the urine.

3rd. Februarys! Local treatment in the form of toluol

and peroxide of hydrogen spray, wasecarried on every four

hours. The glands on the right side of theneck were distinctly

enlarged.

6th. "February. All trace of membrane had disappeared

and the patient felt very much better, there was no t>"ace of

albumin in the urine.

6th. February. The patient complained of slight pain in
the region of the left tonsil, but no sign of membrane was

apparent. All local treatment was stopped. The patient was
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was ordered a tonic in the form of Easton's Syrup one drachm

three times a day.

11th. "February. The pain which has been mentioned had com¬

pletely disappeared the throat lookd quite normal.

12th. "February. Patient discharged. No trace of

Loeffler's Bacillus could be detected in the swab preparation

but only a few micrococci scattered here and there. This case

was another of undoubtedly mild diphtheria. It was so mild

that if it were not for the definite stamtrcent of the bacter¬

iological examination, one would have doixbted the presence of

diphtheria. The antitoxin in this case certaiitly seemed to

help on the recovery. No bad results followed the injection

in the form of a rash or albumin in the urine..

29th. Case. Name W.H. Male aged 19 years.

Admitted to the City Hospital 1st. February 1894.

30th. January. The patient was suddenly attacked with

headache and felt a general sense of weakness.

51st. January. The throat felt sore and there was some

difficulty in swallowing.

1st. February. The temperature was 100,2E pulse and

respirations were normal. Appetite was good but he had con¬

siderable difficulty in swallowing.

There was considerable congestion of the entire throat,
the right tonsil and the right side of the soft palat• ,
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along with the uvula 'were very much enlarged. This enlarge¬

ment prevented an examination of the posterior pharyngeal wall.

These parts with the exception of the right side of the palate

were free from membrane. The right side of the soft palate now

covered with a fairly adherent whitish membrane which extended

back almost to the tonsil. On removal with the swab there

was a slightly bleeding surface left. The bacteriological
wh ic h

examination revealed Loeffler's Bacilli were not detected until
A

the culture preparation examined.

The glands on both sides of the neck were enlarged and

tender on pressure. There was no albumin present in the

ur ine.

2nd. February. Local treatment was carried on in the

from of sprays of peroxide or hydrogen and corrosive sublimate

{1-1000} and swabbed with toluol mixture.

The Loeffler's Bacillus which had not been detected on

the day of admission appeared on the nutrient medium ana were

at once reported as being present.

The temperature was 98.6V in the afternoon

the pulse was 78 per min., respirations 19 per min.

4th. February, The throat looked rather worse was more

swollen and the membrane was much more extensive • The inter¬

val between the pillars of the' fauces was covered with a thick-
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yellowish white membrane which extended forward on both sides

to the pillars of the fauces. The uvula was covered with

membrane on the posterior aspects but the tip and anterior

aspects were perfectly free from membrane. The temperature

was 103F in the afternoon, pulse was 92 per rain and the res¬

pirations were 19 per min,

■ 13th. "February. The membrane had extended over the

entire right tonsil.

At 2 P.M. Retiring's No. 1 Antitoxin full dose was injec¬

ted at the usual site. The temperature at the time of injec¬

tion was 100.2F pulse was 80 per rr.in respirations 18 per min.

6th. February. There was distincly less injection of the

affected parts, but the amount of membranous deposit was un¬

changed. There was no change at the site of injecion. The

glands on he right side of the jaw were not so tender. The

temperature was 99,2F pulse 84 per min respirations were 84

per min. The urine showed a faint trace of albumin.

7th. February. The dysphagia was more marked. The rigit

tonsil does not look so inflamed and the surface is practically

free from membrane. There was still a co nsid'-rable amount of

membrane on the right side of the uvula and the posterior as¬

pect of the uvula. The tonsil was very much less swollen and

it was possible to see the posterior pharyngeal wall which was

covered with a yellowish white membranous deposit. There was

still a faint trace of albumin in the urine. The temperature
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was normal. pulse good(respirations were easy.

8th. "February. The membrane ,on the posterior aspect of

the uvula was disappearing gradually, and the patch on the soft

palate was much smaller in extent. The swelling of the other

parts were also very much less,

9th. February. Local treatment still continued every 4

hours there was still a trace 0f albumin in the urine.

10th. February. The patient felt much brighter but the

pulse was rather feeble. The appetite was considerably

improved there was almost no dysphagia. The throat was

improved, the amount of membrane was gradually becoming less.

There was a considerable increase in the albumin as compared

with the day before.

14th. February. There were faint traces of membrane on

the right side of ths soft palate, all tfeeother parts of the

throat were free from membrane. There was still a faint trace

of albumin in the urine. The stimulants were stopped.

21st. February. All trace of membrane had disappeared

the urine was free from albumin.

28th. February. Discharged the throat was free from

swelling -or -congestion. The bacteriological examination

showed the pressure of micrococci but no Loeffler's Bacillus.

The antitoxin was unavoidably delayed in being injected

on account of the defective supply. It was however injected on

the 6th. day of disease. The next day there was an distinct
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trace of. alburn in in the urine which appeared for the first time

since the patient's admission to the Hospital. This trace of

albumin varied slightly in amount from day to day and persisted

for 16 days after the injection. There was no rash in this

case and no pains in the joints. There were no signs of

paralysis up till the time of dismissal from Hospital.

30th. Case. Name M.D.M.G. Femlae aged 4 years.

Admitted to the City Hospital 23rd. February 1895.

14th. February. The child caught cold .-and developed a

severe cough, this however almost disappeared in the course of

four days.

18th. February. She became rather restless and pevish,

with a falling off of appetite aec orr,pained with signs of general

we akne s s.

21st. February. The throat was noticed for the first

time as being the source of annoyance to the child. Nollocal

treatment was carried on in the throat. The chest had been

frequently poulticed.

23rd. February. The throat had become very much worse

and was admitted on the sixth day of disease. The general

aspect of the child indicated advanced acute general symptoms,

there was considerable malaise, the expression was wearied and

collapsed. There was a considerable amount of cyanosis of the

lips. The pulse was soft aft$ deficient in volume and had a
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tendency to irregularity it was 135 per min, the respirations

were 30 per min were very laboured and accompained with in-

drawing of the intercostal spaces and the epigastrium, there

was a frequent laryngeal cough. The temperature was 100.6P.

The tongue was covered with a white fur, swallowing was performed

with difficulty. The heart sound had no accompaniments or

murmurs. The vocal resonance on the left side posteriorly

was more marked than that of the right, the vocal fremitus, was

also more marked on the left side, there was a slight du.lness or

persuccion over the left base posteriorly with a few coarse

ronchi-' on auscultation. The glands on both sides of the neck

were enlarged and tender, the glands in the left axilla were

also slightly enlarged.

The^e was considerable congestion of the entire posterior

aspect of the throat. There were thick yellowish white patches

of membrane on both tonsils and on the greater part of the

uvula. But there was no appearnace of membrane on either

the soft palate or the posterior pharyngeal wall. The bacter¬

iological examination revealed the presence of Loeffler's
Bacillus associated with micrococci and diplococci. There was

no albumin in the urine. At S.45 P.M. 5 C.Oh of Aronson's

Antitoxin were injected at the usual site. The temperature

being 98.41? pulse 120 per min. and the respirations 30 per rein.
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In. seven hours after the injection the temperature was 100.

the pulse was 136 per min, respirations 32 per rain. T}ie /oeal

treatment was carried on in the form of peroxide of hydrogen

spray along with corrosive sublimate (1-1000) and the affected

parts were swabbed with toluol mixture every 3 hours. One

drachm of. whisky was given every three hours. Tinct. digitalis

'rain 2 and Liq strychnine Hydrochlor rain 1 also every three

hours. There was still no albumin in the urine.

24th. February. The patient was very much worse, the in-

drawing had become more marked and it was very evident that

extension was rapidly occurring further down the trachea.

25th. February. At 2.30 A.M. the breathing became so

laboured and the indrawing of the chest walls became so

exaggerated that it was necessary to perform tracheotomy.

During the operation the patient became very cyanosed, but the

opening in the trachea gave considerable relief. A large

quantity of loose membrane and dirty fluid matter was removed

from the trachea. The patient rallied after the operation and

at 3 A.M. received another injection of 5 0.0. of Aronson*s
Antitoxin at the usual site in the back.

The patient progressed favourably during the day, the

temperature rose to 10.LF pulse was 140 per min, respirations
34 per min. The c ild took food pretty well nutrient enernata

were also ordered. There was a considerable trace of albumin
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in the urine which had appeared for the first time.

26th. February. The general aspect was good, complexion

was rosy, pulse and respirations both full, deep and regular.

The patient was notinclined to fake fobd, nutrient suppos¬

itions were given every four hours. The temperature had fallen

somewhat being below 100F, The albumin was absent from the

ur ine .

27th, February. The child was progressing favourably,

there was no indrawing whatever. No albumin in the*- ur ine.

The tube was changed daily.

2nd. March. Digitalis and strychnine stopped.

4th. March. The tracheotomy tube was removed which was

seven days after the operation, the wound was dressed with a

simple dry iodoform dressing. There was no discomfort after

the tube was removed.

All trace of membrane had disappeared from the throat.

The temperature always rose to about 99.5F every afternoon about

3 o 'cloc k.

12th. March. This rise in temperature still continued

otherwise the child appeared to have made an excellent recovery.

The condition of the base of the left lung had considerably im¬

proved, but probably the rise of t emperature was due to some

slight pulmonary condition. There was distinctly a nasal tone
of voice noticed on this date.

28th. March. The wound in the neck was practically
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healed to-day. The temperature was normal, pulse and res¬

pirations were full and regular.

1st. Apri 1. Discharged. There was a still a trace of

the nasal tone of voice. The knee jerks were normal. The

wound in the neck thoroughly healed up.

This case was the second case of tracheotomy which had

occurred, during the antitoxin treatment. The form of antitoxin

was the same as that used in the first case of tracheotomy which

recovered, namely Aronson's. The total amount used was 10 C.S.

The child made undoubtedly a splendid recovery, as the condition

on admission appeared to be hoepless. The fact that the left

lung was considerably affected also increased the gravity of

the case. Albumin appeared in the urine for one day after the

second injection. Paralysis of the soft palate appeared 15

days after the second injection and 17 days after the first

injection.

The tracheotomy tube was removed seven days after the

operation, this was to allow the upper passages to come into

play once more and prevent any further lung complication. The

membrane in this case came away very freely and disappeared

altogether eight days after the first injection and 10 days

after the first injection,

31st. Case. Name. M.H. Female aged 19 months.

Admitted to the City Hospital 4th. February 18S5.



2nd. February. About a week prior to this date the child

took measles. The parents noticed the throat condition for

the first time on this date. They noticed the breathing was

more rapid and laboured and exaggerated signs of uneasiness and

general restlessness.

4th. February. On day of admission were were evident

signs of acute general symptoms, so that the child must have

been several days ill before admission. There was a great

deal of restlessness and grinding of the teeth. The pulse was

small and irregular being 150 per min. The temperature was

100.2?, The respirations were 50 per min they were laboured

and aeeompained with considerable indrawing of the chest walls.

There was a considerable amount of albumin in the urine. The

rash of the attack of measles could be detected here and there

over the body.

There was congestion of the tonsils, fauces and posterior

pharyngeal wall. There was no sign of membrane in any part of

the throat. There was no discharge from the nostrils. The

glands of the neck were not enlarged . The bacteriological
examination revealed the presence of Loeffler's Bacillus micro¬

cocci streptococci and leptothrix threads.

5th. February. There was a slight trace of membrane on

the left tonsil. At 2 P.M. an injection of Behring's Antitoxin
no.l half dose was introduced into the back.



-15 6~

This was followed by a rise of temperature to 103.2?, five

hours after the injection.

6 th. February. The temperature fell to 99.5F btit rose

again to 104F at mid-day. The albumin was considerably smaller

in amount.

7th. February, Temperature was still oscillatng con¬

siderably. There were distinct signs of pneumonia of both

bases, especially on the left side. The throat however was.much

improved no trace of membrane was visible. The pulse was

rather weak and rapid being 160 per minute.

12th. February. There was a good deal of coughing and

still a dull note or percussion on the left side, also copious

moist sound on the right side posteriorly.

.15th. February. The pulse was very much better.

Albumin was still present in the urine. The left lung was

clearing up, the dull note not being so well marked and ex¬

tensive in area.

25th. February. Discharged, the lung condition had clear¬

ed up and the child was rapidly gaining strength.

The Antitoxin undoubtedly assisted this patient in passing

through a most severe and dangerous illness. The child had

already taken measles, and the lungs were extensively implic¬
ated. Superadded to this diphtheria occurred, but was evident¬

ly short by the injection of Antitoxin, as no increase of



membrane occurred after the injection. An attack of diphtheria

following measles in a subject only 19 months old, of course is

a most serious complication. There—fore it is all the more

eerdit that the case recovered.

33rd. Case, Name. J.D r. Male 5 vears.
_ • _LJ c, "

Admitted to the City Hospital 7th. March 1895.

1st. March. Complained of headache and sickness.

3rd. March. The patient noticed pain in the throat es¬

pecially on swallowing/
7th. March. Day of admission being the seventh day of

disease,

The temperature was 101.2F pulse 120 per min, respirations

36 per min. There were signs of commencing general poisoning

The child had a very anxious expression and was rather restless.

There was marked cyanosis of the lips. The respirations were

somewhat laboured and there was a slight amount of indrawing

present.

The tonsils uvula and posterior pharyngeal wall were

congested and covered with a thick muco-purulent secretion but

no membrane was visible.

The bacteriological examination revealed the presence of

Loeffler's Bacillus along with micrococci and diplococci.
There was a distinct trace of albumin in the urine.

8th, March, 5 C ,C . of Aronson's Antitoxin were injected



at the usual site. The temperature at the time of injection wa

102.2F pulse was 120 per rain and respirations 28 per min. One

drachm of whisky was given every four hours. The indrawing of

the intercostal spaces were still marked and the cyanosis more

marked. 8 Hours after the injection the temperature fell to

99.4F. The pulse and respirations were unaltered.

9th. March. The indrawing of the chest wall was not so

marked to-day but was still present. Albumin was still pres¬

ent in the urine.

10th. March. The temperature rose to 102.8F. The

pul se however was slower and better in character being 104 per

min. The respirations were 3.2 per rein. All trace of in-

drawing had disappeared the secretion i'n the throat was much

less marked also the congestion of the parts were considerably

reduced.

11th. March. Discharge appeared from the nostrils.

This was attended to by means of a peroxide of hydrogen spray

with corrosive sublimate (1 - 1000) every four hours.

23rd. March. Had progressed favourably since last note.

A searlatiniform rash appeared upon the che3t, abdomen and

back being 15 days since the injection of Antitoxin. The

temperat .ire had rsien to 103.6F pulse 138 per rein,respirations
28 per min. The urine showed no trace of albumin.- Sp.gR.
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27 th. March. The temperature after several oscillations

regained normal. The rash had entirely disappeared.

6th. April, Discharged. No sign of paralysis and the

child appeared to be regaining strength rapidly. The case

made art excellent recovery, the larynx was becoming implicated

when the injection was given. The indrawing and cyanosis

rapidly disappeared. The searlat iniform rash appeared 15

days after the injection, its character was similar to those

already mentioned as occurring after the Antitoxin.

34th. Case. Name. H.S. Male aged 22 years.

Admitted to the City Hospital on 9th, March 1895.

The patient had been feeling out of sorts for at least a

fortnight, he had experienced several attacks of feverishness

and general malaise.

2nd. March. Complained of want of appetite and headache.

4th. March, The throat became uncomfortable and had

slight discomfort in swallowing.

9th. March. The throat had developed a membranous

deposit and. was damitted on the 5th. day of disease. The

temperature was 104.6F, pulse full and regular being 100 per min
the respirations were full and regular numbering 18 per min,

they were accompained with considerable whistling sounds in¬

dicating some slight obstruction to the flow of air. The



-160-
I

tongue was flabby. The urine had a trace of albumin. There

was an enormous oedema of both tonsils, and uvula and soft

palate. The posterior pharyngeal wall was quite obliterated

from view. A thick layer of whitish membrane was seen on the

left tonsil which extended slightly on to the base of the uvula

on the left side. A small deposit of membrane was visible

on the right tonsil. The palate and the greater part of the

uvula although congested were quite free from membrane.

The bacteriological examination revealed the presence of

Loeffler's Bacillus along with micrococci and diploeoce i.

No albumin in the urine.

Local treatment was carried on in the form of hydrogen

peroxide and corrosive sublimate (1 - 1000) also toluol mixture

was applied every two hours.

11 th. March. The membrane had extended in spite of the

local treatment.

At 2.45 P.M. 15 C.C. of British Institute Antitoxin were

injected the temperature rose from 100.2F to 102F. The pulse

was 96 per min respirations 24 per min.

Albumin was present in the urine, acid reaction SP. Gr.

1025.

15th. March. The membrane had diminished to a considerable

extent only a slight trace was visible on the posterior aspect
of the left tonsil. the swelling of the tonsils had very



much diminished. And the posterior pharyngeal wall became

apparent and was covered with a thick yellow mucoid secretion.

16th. March. All trace of membrane had disappeared.

Was allowed up to-day for. the first time,

50th. March, Discharged, regaining strength rapidly.

This case was a moderately severe one of diphtheria and

the Antitoxin appeared to have a beneficial effect on the

disppearance of the membrane,

36th. Case. Name L.P, Female aged 3 years.

Admitted to the City Hospital on March 9th. 1895.

3rd.<,; March. She became feverish and depressed, there was

also a considerable amount of coughing.

4th. March. The patient felt somewhat better but in the

evening it was discovered by the parents that the glands of the

neck on both Sides were enlarged.

6th. March. The child gradually had become worse the

cough was now croupy.

'7th. March. The cough was distinctly more croufy with

some difficulty in breathing. The voice was hoarse and con¬

siderable pain was experienced on swallowing.

9th. March. Day of admission which was the 7th. day of

disease. There was general evidence of distressed breathing

and feverishness, The pulse was feeble and small being 130

per min, with a tendency to irregularity. The respirations



were very laboured with considerable indrawing of the chest

wall. The temperature was 99.8F. The glands of the neck were

slightly enlarged. There was slight dullness over the base of

both lungs, accompanied with a few moist sounds. There was a

general congestion of the throat and pharynx. There were

small patches of well formed whitish yellow membrane to be seen

on both tonsils, larger on the right than on the "Left tonsil.

The uvula, palatal arch and posterior pharyngeal wall were all

affected with membrane. There was a distinct rr.uco-purulent

nasal' discharge.

The bacteriological examination reveald the presence of

Loeffler's Bacillus along with micrococci and diplococci.

There was a distinct trace of albumin in the urine, acid

reaction, deposit of urates Sp. Gr. 1035. Stimulants and

local treatment were carried on.

10th. March. At 1 A.M. 5 C .C. of Aronson's Antitoxin were

injected, the indrawing was more marked and the child was very

restless, and it was evident the disease was progressing un¬

favourably .

11th. March. The child appeared to be slightly better the

indrawing was not increased in amount. The temperature was 100F
pulse was 136 per minute the respirations were 30 per rein.

12th. March. Was distinctly better. The indrawing was



-163-
c

less marked. Slight diminution in the amount of albumin in

the urine.

14th. March. The indrawing had now disappeared. The

membrane in the throat had almost entirely disappeared. Only

a slight trace of albumin in the urine.

"15th. March. The patient was improving rapidly, taking

food well. Albumin was absent in the urine.

22nd. March. Was allowed up for a short time. No sign

whatever of paralysis. Urine entirely free from albumin.

2nd. Ap^il. Discharged in excellent health.

This is another very severe case which recovered under the

Antitoxin treatment, the indrawing was very marked and in all

probability would have progressed to a fatal;, termination. Of

course it is utterly impossible to definitely state the case

would have progressed unfavourably, if it had not received

treatment, but taking unto account the age of the child which

was three years, the marked indrawing and albumin in the urine

would undoubtedly lead one to give a very guarded prognosis.

This case evidently did receive great benefit as a result of the

inj ee t ion,

38th. Case. G.M. Male aged 24 years.

Admitted to the City Hospital 18th. March 1895.

11th. March. Complained of slight pain on the right side
of the throat which caused slight discomfort on swallowing.
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12th» March. The patient felt chilly during the entire

day, and had several shivering fits.,

■13th. March. He felt very sick and ebuld take no

nourishment.

14th.' March. The patient was confined to bed, the throat

having become much worse and the glands of the neck swollen and

painful on both sides,

17th. March. A portion of membrane which had developed

on the right tonsil was sent to the Hospital for examination and

on a bacteriological examination being made, Loeffler's Bacillus

was found in large numbers.

16th. March. The patient was admitted to the Hospital on

the eighth day of disease. There was much congestion of the

throat, the right tonsil and the right side of the soft palate

were very much enlarged. The uvula was also very much swollen

A dark yellow badly fromed membrane covered the surface of both

tonsils, and there were also patches here and there upon the

surface of the posterior pharyngeal wall and soft palate.

There was also a very small patch on the anterior aspect of the

uvula. There was no nasal discharge. The glands on both

sides of the neck were considerably enlarged and tender on

pressure. There was a distinct trace of albumin in the urine.

The temperature was 100F the pulse 80 per min, and respirations
24 per min. At 9.30 P.M. 5 C.0. of Aronson's Antitoxin were
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injec ted.

19th. March. The membrane upon both tonsils and posterior

pharyngeal wall was distinctly thinner. The right tonsil

was not nearly so swollen. The albumin however was increased

in amount,

20th. March. The membrane was thinner and rapidly dis¬

appearing. The albumin in the urine was less in amount.

22nd. March. All sign of membrane had disappeared and •

nearly all the swelling subsided. There was still a distinct

trace of albumin- in the urine.

28th. March. All trace of membrane had entirely dis¬

appeared, and the patient was allowed up for the first time.

All trace of albumin had disappeared from the urine,

7th. April. Patient was discharged, regaining strength

rapidly. This case was one of moderately severe diphtheria

and made an uninterrupted recovery, after the injection of An^ ;

titoxin.

•39th, Case. D.H. Male aged 21 years.

Admitted to the City Hospital on March 13th. 1895.

The patient complained of a slight sore throat upon re¬

turning from his office in the evening. During the night
he experienced headache and pains in the limbs and throughout
the body.

14th. March. The throat became decidedly worse. A
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spee imen of membrane was removed from the throat and was sent

to the Hospital for a bacteriological examination. Next day

typical colonies of Loeffler's Bacillus appeared on the agar

agar and this report was sent to the medical man in attendance.

18th. March.- The patient was admitted upon the seventh

day of disease. During the previous week he had slept in the

same bed with Case No. 38 who had a very severe attack of diph¬

theria. There was considerable congestion of the entire

throat but there was no marked enlargement of any particular

part. Upon the surface of each tonsil there was a yellow

white fairly adherent membrane. The uvula, soft palate and

posterior pharyngeal wall although congested were quite free

from membrane. There was no nasal discharge. The bacteriolog¬

ical examination was again male and revealed the presence of

Loeffler's Bacillus associated with micrococci and diplococci.

There was no albumin in the urine. The temperature was 99.2F

and the pulse 76 per rnin. full and regular. The respirations
were 16 per min and quite easy. 15 C.O." Antitoxin British

Institute No.l were injected,

19th. March. The temperature had fallen to 98F the

pulse was 80 per min respirations 17 per min. The patient
stated that he felt very much better. The membrane on the

tonsils was very much thinner. There was no albumin in the
urine.
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20tH. March. The membrane had entirely disappeared from

the tonsils and the patient had a very good appetite. Fie

made a very satisfactory recovery .and was discharged on 30th.

March 1895.

This case was a very mild one and certainly seemed to im¬

prove rapidly under the Antitoxin treatment. It also illus¬

trates the importance of the bacteriological examination in

mild cases, because the clinical aspects of the case pointed to

an appearnce similar to a follicular tonsillitis as being the

state.of affairs.

40th. Case. E.Y. Male aged 15 months.

Admitted to the City Hospital 23rd. March 1895.

About a fortnight previously the patient was troubled with

frequent sickness and excessive diarrhoea. The child had only

been weaned about three weeks previously. After a few days

of diarrhoea and sickness it got slightly better, but on the

whole it seemed worse it was dull and heavy in expression, tak¬

ing its food very badly. The diarrhoea however, was very much

le ss.

19th. March. The mother noticed that the child had con¬

siderable difficulty in swallowing and observed a dirtf appear¬

ance at the back of the throat. The medical attendant was

called in and he at once pronounced it to be a case of diphth¬
eria.
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8-3rd. March. Admitted to the Hospital on the sixth day

of disease. The patient had suffered from measles during the

month of January and made a good recovery. The patient's app-
was

earanceAof a weakly pale, feebly developed child>but there was

no marked evidence of any constitutional disease. The pulse

was very small in character being 140 per min, quite regular,

and the respirations were 30 per min and not at all laboured.

There was no indrawing of the chest wall. The temperature

was 100*8F. The tongue was furred. The abdomen was very pro¬

minent and there was considerable diarrhoea. There was a

distinct trace of albumin in the urine. There was marked red¬

ness of the entire posterior aspect of the throat. Both ton¬

sils posterior pharyngeal wall and uvula were thickly covered

with a brownish yellow membrane . The membrane of the uvula was

almost black in places. The soft palate was very red and con¬

gested, but quite free from membrane. There was no nasal dis¬

charge. The glands on both sides of the neck were enlarged

and tender on palpation. The bacteriological report revealed

the presence of Loeffler's Bacillus with micrococci and dip-

loeocc i. At 7.30 P.M. 5 0 .0 . of Aronson's Antitoxin were in¬

jected. The temperature at the time of injection was 101F

pulse 132 per min respirations 30 per min. 8 hours after the

injection the temperature had fallen to 99F the pulse to 1.12 per

min and the respirations to 3 per min.
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24th. March. The membrane was much thinner on the surface

of both tonsils and on the anterior aspect of the uvula. There

was considerable diarrhoea and albumin was sill present in the

ur i ne.

25th. March. The condition of the throat had rapidly

improved difficulty in breathing was less marked, and the child

was taking food in a more satisfactory manner. The trace of

albumin was greatly diminished.

26th. March. The tonsils were now quite free from mem¬

brane, but considerably congested. There also remained a

small patch of membrane on the front of the uvula. All the

other parts of the throat were free from membrane. There was

no albumin in the urine.

27th. March. There was a slight swelling at the site

of injection, which had an elastic consistency and rather ob¬

scured flue tat ion.

28th. March. The swelling at the site of injection was

Slightly larger but was not softer. All trace of membrane

had disappeared from the throat.

30th. March. The swelling at the site of injection, the

child taking food in a satisfactory manner, and progressing to
a satisfactory recovery,

1st. April, The swelling in the back had entirely dis¬
appeared and the child took its food well.
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9th. April. The patient was discharged. This case,

being a child of 15 months old and following shortly an attach

of measles, was most satisfactory in favour of the treatment

of Antitoxin.

The child's appearance on the admission to the Hospital

was. one in which a most unfavourable prognosis would be given

in the ordinary course of events. The antitoxin in this case

undoubtedly appeared to have a beneficial effect.



Table I.

Ages of cases that have recovered under the Antitoxin

treatment from 1st. Sept 1894 to 5th. April 1895.

Two years and ;younger 3 Gases 7*5%

Between 3 and 5 years S »
- 20%

Between 5 and 7 years 7 If
^ 17 • 5%

Between 7 and 9 years 5 If
_ 12 - 5%

Between 9 and 11 years• 3 Tf
_ 7'5%

Between 11 and 13 years 3 .7.5%

Between 13 and 15 years 1 0 ase 8-5f

Above 15 years 10 Cases - 2-5%
Sum total 40

Table T_T.

Sex of cases that have recovered under the Antitoxin

treatment during the same period.

24

II

40

- 60X
- 40%
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Table TTT,

Day of disease on admission to the City Hospital of cases

that have recovered under the Antitoxin treatment.

Gases
1st. day 1 - 2*5/

2nd. day 6 - lb/

3rd. day 7 - 17-$%

4th. day 6 - 15/

5th. day 10" - 25??
6th. day 4 - 10/

7th. day 5 - 12* 5/
8th. day 1_ - 2*5/
Sum total, 40

Table TV.

Day of disease when first injection of Antitoxin was given

Gases
3rd. day ; 8 20/

4th. day. 4 10/

5th. day 10 25/

6th. day 9 22- 5/

7th. day 4 10/

8th. day 3 7*5/

11th. day 2 5/

Siam total. 40
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Table V.

The form of Antitoxin used.

Aronson 16 cases

Klein 8 cases

Behring 10 cases

British Institute 6 cases

Sum total. 40

Table VI,

Character of the cases which recovered under the

Antitoxin treatment.

I. Severe - 7 eases - 17b

II. Moderately - 13 cases - 32*
Severe

III. Mild - - 20 cases - 50/

Sum total 40

Table VIT.

Albuminuria in the cases of recovery.

There were no cases of anuria or polyuria..

Albuminuria - 22 cases - 55X
" absent - IS cases - 45,^

40
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The above tables give an idea of the results in those

cases which have recovered. 10X of the cases developed post

diphtheritic paralysis. The rashes which followed the in¬

jections only occurred after Klein's Antitoxin. The temperat¬

ure in the majority of the cases fell after the injection and

if a second injection was necessary it usually fell further.

In milder cases this fall usually took place the day after the

injection. In severe cases however it required two or more

injections before the temperature fell. The pulse is not so

rapidly affected, it oftens continues to remain rapid for a day

or two after the injection.

The respirations are not affected to any great extent

and I have certainly observed that the majority of cases which

are treated before stenosis has set in, rarely go on to that

condition, however I have seen exceptions, but only in cases

where the nr,ic roc occal injection is excessive.

The membrane as a general rule does not exterid after the

injection.



The Clinical Notes of FATAL CASES of DIPHTHERIA treated with

ANTITOXIN, from 1st. September 1894 to 5th. April 1895.

Case No. 1.

Name:- J.M. Male. Aged 10 months.

Admitted to City Hospital 4th. Sept. 1894.

4th. day of disease on the day of admission.

4th. September.

Poor small emaciated child, P~ ich s of membrane on

both tonsils and slightly on the uvula.

5th. September.

No further improvement. Extension of membrane down¬

wards, distinctly croupy cough. Bacteriological exam¬

ination revealed Loeffler's Bacillus with micro-cocci and

diplococci. X minbf Aronson's Antitoxin were injected.

The temperature was 99, 8E. in the morning and fell to normal

in the evening. Pulse, 100 per min. Respirations 26 per

min. Albuminuria present. In the evening there was

distinct indrawing of the intercostal spaces and epigastrium.

The steam apparatus was applied which gave a certain amount

of relief,

6th. September.

The child's condition was no better, the indrawing

was slightly increased. The temperature fas only slightly

raised above normal, but the heart had now become more rapid

and
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weaker. Stimulants were ordered in the form of whisky and

digitalis.

7th. September.

The indrawing had considerably increased during the

night and the child being in a dangerous condition another

injection of 6 fein of Antitoxin were injected into the forearm

and tracheotomy performed. Pulse 156 per min. During the

operation the child became very eyanosed but obtained instant

relief when the trachea was opened. It was then found that

extension had occurred below the level of the tracheotomy wound,

but as much membrane as possible was removed. In the evening

the temperature had risen to 100.4F. Pulse 146 per min, respir¬

ations 32 per min. The child was certainly in a much more

comfortable condition than it was prior to the operation.

There was great difficulty however in swallowing, even when

small quantities of fluid were introduced into the mouth a small

quantity invariably passed into the trachea. All feeding by

the mouth had therefore to be stopped. Nutrient enemata were

used three times a day as well as the nasal txibe, the later

caused very little inconvenience and passed into the stomach

with great ease. The tracheotomy tube was removed in the even¬

ing? the wpund was cleansed and iodoform ointment applied,

the tube was then reintroduced. The temperature however had

risen to 102.4F. Pulse 143 per min, respirations 32.
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Sth. September. The child was somewhat better than

yesterday. Temperature 98*87\ Pulse 142 per rein respirations

36 per rein. Still distinct signs of membrane in the trachea,

small portions were expectorated from time to time. These

portions of membrane contained Loeffler's Bacillus which were

demonstrated both by film-preparation and culture. In the

evening the tracheotomy tube was again replaced by a clean one.

12th. Septembor. Since the last note the patient had

been in a fairly good condition seemed to assimilate the

nourishment given by the nasal tube and enercata. • The pulse

was 126 per min and respirations 30 per min. No sign what¬

ever of membrane in the trachea there being no indrawing or

distress in the act of respiration.

13th» September. The child had become very irritable thi

appeared to be in a great part 'due to two teeth that appeared on

the point of cutting the gum. Still being fed by means of the

nasal tube.

14th. September. The restlessness was increased, toss¬

ing about the bed and will not remain quiet for a minute. The

pul se was becoming more rapid 134 per min and distinct signs of
heart failure seemed to be impending. The cardiac tonics and

stimulants were increased in amount. The tracheotomy tube was

replaced and the wound
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attended to.

15th. September.

Childiwas much worse. The temperature risen to

101. 4F. Pulse 136 per min, respiration 48 per rcin. The

character of the puis® mbs not at all improved.

17th. Sept ember.

The patient gradually became worse and died at 4 a.m.

on the 18th Sept. Prior to death the temperature rose

to 103F. Pulse became very rapid and difficult to count.

The post mortem examination revealed a very oedemators

glottis, which was probably the cause of the difficulty in

swallowing in allowing small.quant ities of fluid to escape

into the trachea. The mucous membrane of the trachea

was considerably inflamed but all trace of membrane had

disappeared, A scrape preparation from the tracheal

mucous membrane was examined and showed rod-shaped bodies

somewhat shorter than the typical Loeffler's Bacillus along

with micro-cocci.

The posterior lip of the tracheotomy tube had caused
a distinct abrasion of the mucous membrane on the posterior

wall of the trachea. Since seeing this abrasion T have

always used am india-rubber tracheotomy tube after the fifth

day of operation and in this way prevent any erosion of the
mucous membrane. The lungs had no trace of pneumonia

although undoubtedly small quantities of fluid had escaped into tr
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trachea, but probably very little had actually reached the

lungs. The blood was distinctly fluid and of a very dark

colour. Cultures made from the kidneys showed no Loeffler'-s

Bacillus. The cause of death in this case was I consider the

combination of paralysis of the heart assisted by the nervous

irritation of the teething and also the lowered state of the

patient as the result of the operation, the oedema of the glottfe

also necessitating the use- of the nasal tube which was certainty-

exhausting especially for a child of 11 months of age.

Case No." 2,

Name:- N. S, Female, 4 years of age.

Admitted into the City Hospital 6th. September 1894.

The history states that difficulty of breathing commenced

on 3rd. September 1894, so that the child had been suffering

from difficulty of breathing for 3 days at the time of admission

to the Hospital. It is therefore somewhat difficult to fix the

exact day of disease on admission, undoubtedly it was more than
b

6 days before the actual onset of the disease.

6th.. September.

Temperature 100"F, Pulse 168 per min weak and easily
compressed, Respirations 32 per min laboured with marked in-
drawing of the intercoital spaces. The patient was restless
and looked extremely ill. Both tonsil?, uvula and posterior
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pharyngeal wall were cavsMd with .membrane . Albuminuria was

present, Bacteriological examination revealed the presence

of Ldeffler's Bacillus, with a large number of micro-cocci.

At 5, 30. P.M. X nr.in Aronson's Antitoxin were injected

into the forearm. The child was in an extremely dangerous

condition, the indrawing had now become excessive and cyanosis

well marked. Tracheotomy was necessary at 7.30 P.M. as the

case would not have lived much longer on account of the ex¬

cessive obstruction to the respiration. The operation gave

considerable relief, and as much membrane was removed through

the tracheotomy wound/as possible. It was then very evident

that extension had occurred further down than the tracheotomy

wound.

7th. Sep tembe r.

The child passed a fair night, but there was still

marked sounds of obstruction to respiration, the indrawing of

the intercostal spaces being present but to a less extent than

prior to the operation. At 2.30 P.M. the membrane separated

almost in toto, after all the portions of membrane had been

removed through the tx'acheotomy wound the child's condition was

much more satisfactory, the pulse fell from 152 per min to 120
per min, and improved in character.

The photograph shows the portions of membrane in appositioi
showing the whole extenlmjf the trachea below the tracheotomy
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into the wound, with two branches representing the two

bronchi. A small portion of glass rod is passed through

the respective lumens of these branches. The temperature

however continued above 101F.

. 8th. September,

Child still in a dangeroiis condition no further

expectoration of membrane although it was still evident

there was still some obstruction probably in the bronchi.

X min Aronson's Antitoxin were injected. There were

distinct signs of heart failure setting in, the pulse be¬

coming more rapid and compressible. Ether and Strychine

were injected hypodermically but still the heart failed

and the patient died at 11 p.m.

The post mortem examination revealed the membrane above

the tracheotomy wound, it was well formed and whitish in

colour. The trachea below the tracheotomy wound was free

from membrane but very much inflamed. There were portions

of membrane in both bronchi which however were loose in

their attachments but quite sufficient to account for the

obstruction to respiration. The membrane extended into the
smaller bronchi. There were no signs of pneumonia, the

lungs being deeply congested posteriorly. The tracheal
glands were considerably enlarged. Culture preparations
from these glands gave negative results with regard to the
presence of Loeffler's Haeillus. The cause of death in this

case was due to the combination of obstruction to respiration

in the bronchi with paralysis of
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the heart.

The Antitoxin of course was at a great disadvantage

owing to the advanced state of the disease at the time of the fr

first injection. But there is certainly the fact that the

membrane separated from the trachea in a remarkable manner 19

hours after the injection and" the portions of membrane which

remained in the air passage were found to be very loosely at¬

tached to the mucous membrane at post mertem examination.

Another important point is the mixed infection in this case

was very marked, which probably was one of the main factor in

sustaining the high temperature.

Case No. 3.

Name:- R, S, Male. Aged 4 years.

Admitted to the City Hospital USept, 1894.

It was stated by the parents that it was the 7th day

of illness.

4th. September 1894.

Patient became languid and would take no food, distinct

hoarseness of voice,

6th.. September.

Became quite craupy and very restless.
r

11th. September.

Has steadily become worse and on admission was very



cyanosed and restless. There were marked signs of advanced

obstruction to respiration. The intercostal spaces and

epigastrium were violently indrawn. All the extraordinary

muscles of respiration were called :into action. The temperature

was normal, pulse 144 per min easily compressed. Respirations

laboured 40 per min. The tonsils and uvula were covered with me*r

branous. exudate, the posterior pharyngeal wall was also

effected. Albuminuria is present in large amount. The

Bacteriological examination revealed Loeffler's Bacillus

associated with micro-cocci iiplococei and streptococci.

At 6 p.m. X min Aronson's Antitoxin were injected. At

7.30/ p.m. the child's condition became so critical that oper¬

ative procedure was necessary. Tracheotomy was performed which

was accompanied with instant alleviation of the more acute

symptoms.

12th. September.

The temperature rose to lOOP. Pulse 136 per min?

Respirations were shallow 40 per rein. Portions of membrane

were periodically expectorated, distinct signs of obstruction
to respiration still marked.

At 4* P.Ms VI min Aronson's Antitoxin were injected as the

heart appeared to be giving way.

At 8 P.M. the patient suddenly died of heart failure along
with partial obstruction to respiration.



Post mortem examination revealed membranous deposit above

the tracheotomy wound. The trachea was free from membrane

although very much inflamed< There were membranous deposits

in both bronchi which extended mto the smaller air passages.

There was also a certain amount of frothy fluid in the lumen of

the tube formed by the membrane. The lungs were congested but

showed no consolidation. The tracheal glands were enlarged and

on section showed a marked purplish colour. Culture preparat¬

ions from these glands gave negative results with regard to the

presence of Loeffler's Bacillus,

The kidneys were examined but no naked eye lesion was

detected. The capsule was removed with ease add the section

of the kidney appeared to be normal. Cultures were made but

showed no loeffler's Bacilli.

The blood was very dark in colour and markedly fluid

only slight trace of clots in the right side of the heart.

The cause of death was obstruction to respiration along

with paralysis of the heart. The case was too far advanced

for the Antitoxin to exert any beneficial effect.

Case No, 4,

Name:- J. B Male. Age 6 years.

Admitted to the Cith Hospital 24th. Sept. 1894.

17th. September.

The patient $as sick and vomited several times.
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Corr.pla ined of sore throat.

18th. September,

Hoarseness commenced.

22nd. September.

Difficulty in breathing commenced,

24th. September.

The difficulty in breathing had become very much worse,

marked indrawing of the intercostal spaces and epigastrium.

The tonsils and uvula were covered with membrane. The posterior

pharyngeal wall was also effected. Albumin was present in the

urine.

Bacteriological examination revealed Leoffler's Baecilus

along with micro-cocci and diplococci. At 3. P.M. X rr.in

Aronson's Antitoxin were injected. Tracheotomy was however

absolutely necessary at 4.30,p.m. on account of the excessive

obstruction. The pulse was 154 per rr.in. Temperature 100 2!F.

Respirations 44 per min. A large quantity of semi-sol id

matter along with portions of membrane were removed through the

tracheotomy wound at the time of the operation. The trachea

was cleaned out aa far as possible. After the operation the

patient was very much cyanosed and required artificial

respirations for ten minutes. Stimulants were applied

freely and after prolonged exertions the patient rallied,
at 9 P.M. the patient exhibited a much better colour, the
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pulse had improved considerably and respirations were easier,

still however 40 per min,

Swallowing was accompanied with no discomfort, none

escaping into the trachea. Was slightly sick and expectorated

portions of membrane, Calomel gr II were given as the tongue

was very dirty and the bowels had not been moved since admission

25th. September.

The temperature had fallen to 100 ?. Pulse 144 per rcin,

slightly better in character. Respirations 44 per min full

and deep.

The temperature rose during the day ana it was evident

the septic process had invaded the lungs.

At 11 a.m. VIII min Aronson's Antitoxin were injected,

and also an expectorant mixture ordered to assist in the ex¬

pulsion of the tenacious fluid matter which tended to accumulate

in the trachea. Pulse not so good 150 per min.

At 9 p.m. X min Aronson's Antitoxin were injected as the

patient appeared to be sinking.

26th. September.

The temperature gradually fell to 96P. Pulse very

rapid and weak 156 per min. Respirations 50 per min. The
trachea seemed to be gradually becoming occulated far down

A-

beyond the reach of any instrument.

The temperature rtrse to 101F at 1 p.m. and the child died
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at 1.25. p.m. as a result of obstruction to respiration.

Post mortem examination revealed the diphtheritic

process well marked throughout the whole respiratory tract.

As in the other cases described the membrane above the tracheot¬

omy wound was more fibrous and better formed than that below'the

tracheotomy wound. This being mainly due to the comparative

quiescent state of the trachea above the tube as compared with

the parts below the tracheotomy tube which are being continually

irritated by the flow of air. The larynx was quite occulated

with membranous deposit. Lower down the trachea was covered

with a greenish slimy deposit which increased in amount as it

descended towards the bronchi.

The left bronchus was perfectly occulated, the air

apparently only entering by the right bronchus during the last

hours of life. The smaller air passages were filled with this

yellowish green deposit (see photograph). A film preparation

of this deposit revealed a large number of micio-cocci and diplo-

coeci with Loeffler's Bacilli in smaller numbers.

The glands around the trachea were markedly enlarged.
r

The blood was very dark in colour and coagulated very slowly.
A culture preparation from the blood gave no growth whatever.
The cause of death was undoubtedly obstruction to respiration.

The Antitoxin appeared to have no beneficial effect, in the
first place the case was very far advanced when it was admitted
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into the Hospital and in the second place the micrococcal in¬

fection appeared to play the most important part in the causation

of this particular ease, and therefore it was not expected that

the Antitoxin would have a curative effect.

Gase No, A *

Name: - T, P. Male. Aged 2 years.

Ad_m_itted to the City Hospital October 6th. 1894,

This patient had been ill 8 days and exhibited marked

signs of obstruction and general poisoning, it died shortly

after admission to Hospital.

No Antitoxin was injected and no post mortem examination

was allowed.

Gase No. 6.

Name;- S.F, Male Aged 2 years.

Admitted to the Gity Hospital October 18th. 1894.

The onset of the disease occurred on October 6th. 1894.

Patient complained of sore throat and sickness. Difficulty of

breathing then set in and steadily increased until the 18th

October being the day of admission. The temperature was 99R.
Pulse 130 per min weak in character. Respirations 36 per min.

The tonsils, uvula and posterior pharyngeal wall were

covered with membrane. Marked signs of stenosis of trachea

At 6 p.m. X min Aronson's Antitoxin were injected. Bacteriol¬

ogical examination revealed Loeffler's Bacillus associated with



micro-cocci in large numbers. Albuminuria present.

October 19th.

Temperature rose to 1°2. St1. Piklse 150 per min more

thready than yesterday. Respiration more laboured 44 per

min. The indrawing of intercostal spaces had increased

considerably. The parents would not allow any operative

procedure. Pulse became very rapid 186 per min and weak

in character, the temperature rose to 103 P. and then fell

in the evening to 100P,

22nd. October.

The patient was very much worse and sinking rapidly.

The temperature rose to 102, 2P, Pulse 184 per min.

Respirations 48 per min. Died at 11 a.m.

Post mortem examination revealed membrane extending

down to the bronchi accompanied with a large amount of

fluid exudate. The membrane was well organised and whitish

in colour, its attachment to the mucous membrane was loose

and could easily be lifted off the surface of the trachea

(see photograph). There was no pneumonia patch in the

lungs. The tracheal glands were enlarged. The Antitoxin

in this case had no effect on account of the delay in

admitting the case into Hospital, also the obstruction was

so pronounced and the toxic effects were so well marked.

The membrane was however loosely attached to the trachea

mucous membrane which may have been
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assisted by the action of the Antitoxin.

Case No- 7.

Name:- W. R. Male. Aged 2jr years.

Admitted to City Hospital on 29th Sept. 1894.

This case was a brother of case 4. When case 4 was

admitted to the Hospital I asked the parents to be sure

and call in their medical man if any other members of the

family showed the slightest sign of being ill and in this

way allow the case to come under the influence of the

Antitoxin as soon as possible.

In watching the case I noticed that the Antitoxin

exerted only a slight beneficial effect,and as mentioned

the case had a fatal termination. I therefore considered

that if the brother was brought into the Hospital without

delay it would give the Antitoxin a better chance of saving

the child's life.

This case was admitted on the 29th Sept. 1894 on

the second day of illness.

The motherrnoticed the child was not well and took

food badly, she called in her medical attendant who advised
the mother to allow the child to be removed to the Hospital

and be subjected to the Antitoxin treatment.

The throat was only inflamed when the Medical

^■attendant examined it for the first time, but taking into
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consideration that the brother had died of diphtheria in the

Hospital only two days ago he considered it was advisable to

send the patient into Hospital. On admission the child looked

ill and restless, the throat was examined and no membrane could

be detected. However there was a distinctly croupy cough.

A Bacteriological examination revealed nothing except

micro-cocci.

Albuminuria was present. Although there was a negative

bacteriological report with regard to the presence of Loeffler's

Bacillus XII min of Aronson's Antitoxin were i injectad. The

croupy cough increased and the steam apparatus was applied with

only slight relief. The temperature was 99F pulse 112 per min.

Respirations 24 per min,

30th September.

No improvement, croupy cough more marked and; there was a

slight appearance of membrane on the posterior pharyngeal

wall and tonsils. This was examined Bacter iologically and was

found that it contained Loeffler's Bacilli associated with

mirco-coeci in large numbers.

The temperature had risen to 99R, Pulse 136 per min,

respirations 23. The child had violent fits of coughing

which were accompanied with a considerable amount bf cyanosis.
An expectorant mixture was ordered as well as an emetic.



At 8.30, p.m. VII min of Aronson's Antitoxin were

injected. The child vomited but no membrane was expectorated.

The child was undoubtedly getting worse and it was very evident

that extension was occurring down the trachea, indrawing being

quite marked.

October 1st.

The patient was worse to/day. The indrawing is still more

marked. Albuminuria increased in amount.

At 1.30. p.m. VII min Aronson's Antitoxin were injected.

Expectorant continued.

October 2nd,

Indrawing still more marked. A full dose of Vini

Ipecacuanha was given and followed by vomiting but no membrane

was expelled. The temperature was 99E pulse very weak and

rapid being 160 per min.

At 4 P.M. the child died of obstruction to breathing along

with heart failure.

The post mortem examination revealed a condition almost

identical with that of the brother described in Oase 4. (see

photograph) Cause of death being obstruction to respiration

with heart failure.

This was a most discouraging case, the fact that the

brother had already died in the Hospital of course made the case



graver with regard to prognosis. But although it is stated

that the Antitoxin was injected on the "second day of disease, it

must be noted that Albuminuria was present on the day of admiss¬

ion which point I consider tends to pointythat the case had
been longer ill than two days.

Another interesting point in this case is the undoubted

/
primary implantation of membrane in the tracheathe croupy

cough being well marked on admission, with all the visible parts

of the throat free from membrane. These parts as noted in the

case became affected later on. The Antitoxin was given in

doses in proportion to the age of the child, the directions

given with the particular strength used being l.G.G. for an

adult dose.

Although the Antitoxin was given every day on looking back

I now feel that larger doses should have been given. One

distinct point in favour of the Antitoxin in this case was the

great predominance of the micro-coccal infection.

Case No. §.

Name E. S. Eernale aged 7 years.

Admittedtto the City Hospital 14th. October 1894.

The onset of the disease was said to have been 7th. Oct.

1894 headache and sore throat.

11th. October.

Groupy cough feegan and difficulty in breathing.



14th. October.

Admitted on the seventh day of disease. The child

looked extremely ill, pale and thin. Temperature 97«4F.

pulse 160 weak and compressible. Respirations Z0> per min.

The breathing was very laboured and accompanied with a very

considerable amount of indrawing of the intercostal spaces and

epigastrium. The tonisls were both covered with membrane,

although the uvula was perfectly free. Bacteriological exam¬

ination revealed Loeffler's Bacillus associated with a large

number of the mirco-cocei and diplococci.

At 12 noon XII min Aronson's Antitoxin were unjected.

2 p.m. The patient was so dangerously ill that it was

necessary to perform the tracheotomy. A large tracheal wound

was made and as much membrane was removed as possible, there

was also a large amount of watery purulent material expelled

through the tracheal woixnd.

The child rallied from the operation in a wonderful

manner. The act of swallowing was easily performed and the

child took food eagerly.

At 4,30 p.m. another injection of X min of Aronson's
Antitoxin was given.

At 6p.m. the temperature had risen to 104F. pulse 172
psr min, respiration 38 per min.

11 p.m. temperature-had fAllen to 101F pulse 140 per rciri



respirations 38 per rein. The tracheotomy tube was changed.

The child passed a comfortable night and slept soundly.

15th. ,0c t o be r ,

The temperature still remains aboht 102F. pulse 156 per

rein, respirations 44 per min.

At 3 p.m. the tube was changed and a large portion of

inspissated mucus was removed. The membrane was quite apparent

through the tracheal wound but only small portions would come

away. The child's condition however was not improving, the

indrawing was increasing. Cyanosis was becoming more marked.

The bases of both lungs appeared to be very much congested
%

and fluid was rapidly accumulating in the air passages.

16th. October.

The child gradually became more cyanotic and died at .12

noon,

Post mortem examination showed the trachea lined with a

well-formed membrane . The average thickness being between

l/8 inch and 1/3L6 inch. This membrane extended from the tonsils

(uvula free) down to the smallest ramifications of the air

passages. The membrane was removed from the mucous membrane

with great ease. Lying in the lumen of the membrane there was

a greyish purulent fluid which was probably the actual cause of
death and the cause of the progressive cyanosis of course

along with the presence of the membrane.
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On section the lungs were very much congested especially

posteriorly and portions were quite consolidated. Those -e-

consolidated portions of lung when introduced into water how-

vere floated on the surface. On pressure being exerted on the

lungs the cut surface exuded a greyish fluid which escaped from

the small air passages.

The tracheal glands were very much enlarged.

The cause of death ia. this ease was obstruction to
*

respiration due to the presence of membrane and the accumulation

of fluid (also septic pneumonia with heart failure.
The Antitoxin was of very little service in this case,

the mireo-coccal infection was very marked, the septic

pneumonia being a very strong factor in causing the death of the

child.

Case No, B,

Name R. y. Male. Aged 19 months.

Admitted to the C ith Hospital 13th Oct. 1894.

This was a case of croup which died 8 days after admission
to the diphtheria wards.

There was no membrane visible on the tonsils or uvula.

The bacteriological report was negative with regard to
the presence of Loeffler's Bacillus. No Antitoxin was injec¬
ted. No post mortem e?tamination allowed.
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Case No. 11.

Name:- H. M. Male. Aged 14 years.

Admitted to the City Hospital 9th Nov. 1894.

4th. November 1894.

Patient became ill and feverish, complained of headache,

and had no appetite for food..

6th. November 1894.

Complained of sore throat and difficulty in swallowing.

9th. November.

Patient therefore being admitted on the 5th day of

disease, complained of pain in the throat, difficult in swallow¬

ing, slight trouble in breathing and loss of appetite. The

temperature was 100*6F. the pulse was 108 per rnin. rather

compressible. The respirations were 20 per min. Both tonsils

and uvula were very thickly coated with a dirty grey membrane.

The posterior pharyngeal wall was also affected. The odour of

the breath was very offensive, owing to the very dirty state

of the mouth in general.

The bacteriological examination revealed Loeffler's
Bacillus associated with numerous quantities of micro-cocci

and diplococci.

12 p.m. XII mins of Aronson's Antitoxin were injected into
the forearm. A mixture of Strychnine and digitalis was also



given. The temperature fell to 98»4F. pulse 96 per min.,

respirations 16 per min,

10 th Nov e nib e r.

Was slightly worse, complained of more difficulty in

breathing. The mouth was slightly cleaner and the breath

was not quite so offensive.

The temperature was 101F pulse 106 per rein., respirations

16 per min.

12 p.m. XII min Aronson's Antitoxin were injected. Three

grains of calomel were also given.

There was 23 ounces of urine passed with a slight trace of

Albumin. Steam was applied,

11th. November.

Patient felt no better, still difficulty in breathing.

The temperature ranged between 101F, and 100F. respirations 20

per min. The toxic poisoning was much more marked today, the •

patient's general expression was painful to witness, the

anxiety and continual restlessness. The character of the pulse

became weaker as the day progressed. Albuminuria more marked.

12th, November.

No improvement whatever, the toxaemia became more marked.

The temperature was still between 101F. and 100F. pulse became

more rapid and still more compressible. The difficulty in

breathing was still more marked. The patient had great trouble



in swallowing nourishment, nutrient enemata were freely

administered.

The Albuminuria had considerably increased.

15th. November.

There were distinct signs of profound toxaemia and also

obstruction, the indrawing was more marked. Another injection

of X min of Aronson's Antitoxin was injected. The temper¬

ature was X01F, pulse was very rapid being 168 per min, and

although freely stimulated the heart failed and the patient died

at 12 p.m. on the 9th. day of disease.

No post mortem examination was allowed in this case, but

undoubtedly the trachea was pretty extensively affected,

although the important factor in the causation of the death in
*

this patient was the profound effect the poisonous products

elimitated from the organisms in the air passage,, appeared to

exert on the general mechanism of the body. The toxaemia was

fairly well marked from the first day of admission to the

Hospital and the Antitoxin appeared to exert no check whatever

to the attack of the poison. The Albuminuria increased in

large amounts as the ease progressed, the amount of urine

passed daily was always above twenty ounces.

Case No. l5..

Name:- P. W, Aged 4 years.
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Adrr.itted to the City Hospital 18th November 1894,

13th. November.

The patient complained of not feeling well, vomited and

severe headache and slight sore throat,

16th. November.

The sore throat was increased in severity, pain was

present on swallowing and the appetite was very poor,

18th. November.

Admitted on the 5th day of disease. During the last

two days prior to admission there has been an increasing

difficulty in breathing. This difficulty was well marked on

admission, there being a distinct stridor during inspiration^
with indrawing of the intercostal spaces and epigastrium.

The patient was very distressed and restless. The

tonsils, uvula and posterior pharyngeal wall were covered with

manbrane.

A bacteriological examination revealed Loeffler's Bacillus

associated with micro-cocci and diplococci in immense numbers.

XII mins of Aronson's Antitoxin were injected at 4p.m. .

the temperature was 99»2F, pulse 144 per min very weak and

thready. Albuminuria present. Liquor strychnine min 3 and

Tincture Strophanthus min 5 were given every four hours. One

drachm of whisky every 3 hours,

# The obstruction however was so excessive that tracheotomy



was necessary and was performed at 10*30 p.M. The operation

relieved the acute symptoms of obstruction and the patient

passed a fairly comfortable night,

19th. November.

The child seemed to be more comfortable in the morning

although there were still evident signs of obstruction further

do to the trachea.

The indrawing of the intercostal spaces undoubtedly was

less although still present to a considerable degree. The

temperature had risen to 102F and the pulse was 150 per min.

The bases of the lungs were congested and coarse moist sounds

were easily detected. The child swallowed fairly well and

nutrient enemata were also given,

20th November,

At 4 a.m. X min of Aronson's Antitoxin were injected as

the patient apparently was making no progress in the way of

recovery, After this injection the temperature fell to

normal, the pulse became slower being 132 per rein, and was

slightly better in character. The obstruction however was

not relieved, no expectoration of membrane occurred.

At 12 p.m. XII min of Aronson's Antitoxin were injected
with a hope of improving matters,

21st, November.

No improvement whatever, the obstruction was increased
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and the restlessness more marked. The temperature had risen

again to 101?. pulse 134 per min, respirations 48 per min.

Albuminuria increased in amount. Tn the evening the heart

showed marked signs of giving way. The pulse was very rapid

and weak in character, cyanosis being very marked.

22nd, November.

The toxaemia was very marked and it was very evident

the child would not last long. The temperature rose to 102#8?

during the day, the pulse was 160 per min and the respirations

became very rapid being 70 per min and shallow in character.

The Albuminuria was considerably increased being •1%

25rd. November.

The child's condition was hopeless, the bronchi appeared

to be almost completely occluded with membrane and fluid.

The temperature fell to 99*4? shortly before death which

occurred at 12 noon.

the post mortem examination revedled a membranous con¬

dition affecting the larynx trachea and bronchi. There was

also a large quantity of dark frothy fluid in the lumen of the

air passages. A bacteriological examination of the membrane

in the trachea revealed Loeffler * s Bacillus along with large

numbers of micrococci. Cultures made from the kidneys failed

to demonstrate the presence of Loeffler's Bacillus., but showed

colonies of micrococci. The left lung had a distinct area of
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consolitation extending from the root of the lung posteriorly

to the surface of the lung. The tracheal glands were con¬

siderably enlarged. No. 5 photograph in the appendix is a

re-pre sent at ion of the trachea removed from this case.

The cause of death in this ca.se was the combination of

obstruction to respiration, toxaemia, septic pneumonia and

cardiac failure.

The Antitoxin could not be expected to have any very bene¬

ficial effect in this case, on account of the advanced stage of

the disease before the first injection, the micrococcal infec-

tion and the pneumonia were all agents which tended to bring

about a fatal termination.

9th. Case. Name. N.M. Female aged 2|- years.

Admitted to the City Hospital 18th. November 1894.

12th. November. The child became feverish and loss of

appe tite.
on

151h. N ov emb e r , Dijf.fi culfey-swall owing appeared, along with

some difficulty in breathing.

18th. Nov emb e r. Day of admission was the eighth day of

disease. The temperature was 99.2F the pulse was 148 per min.

respirations 24 per min. There was a marked croupy cough with
marked stridor during respirations. There were patches on both

tonsils, uvula and posterior pharyngeal wall.
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A bacteriological examination revealed Loeffler's Bacillus
i

along with micrococci. X rr.in of Aronson's Antitoxin were in¬

jected into the forearm.

19th. November. The indrawing had become very much

worse and the child was rapidly sinking. One grain of calomel

was given.

20th. November. The breathing had become very laboured

and it was very evident that the air passages were gradually

becoming occluded with membrane and fluid matter. The

temperature rapidly rose to 102.2F, the pulse was 1G0 per min,,

very weak in character. The child died at 12 mid-day.

The post mortem examination revealed the trachea and

bronchi almost obliterated with membrane and slimy fluid. The

photograph number'9 in the appendix shows, the immense deposit

of membrane extending from the larynx down to the small divisions

of the bronchi. An examination of this membranous deposit at

various levels revealed the presence of Loeffler's Bacillus

along with micrococci. The lungs were congested but showed no

pneumonic patches.

The tracheal glands were enlarged. The blood was very

dark in colour and extremely fluid. There were slight traces

of ante-mortem clots in the right side of the heart.

10th. Case. Name. G.R. Female aged 4y years.

Admitted to the City Hospital 21st. December 94.

13th. December. The child began to cotigh and became

feverish.

21st. December. Admitted on the eighth day of disease
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Child was very pale and markedly cyanotic.. The alae nasi

moved rapidly with respiration. There was considerable

indrawing of the lower ribs and intercostal spaces. There

was a distinctly laryngeal cough present. The pulse was very

weak and rapid being 180 per min. The child swallows with

difficulty. The glands were enlarged and tender on both

sides of the neck. The tonsils were enlarged and red with a

distinct membranous deposit on the left tonsil. The uvula ;

was red and swollen with membrane on its left side. The soft

palate and posterior pharyngeal wall were red and oedematous

but there was no qiembrane visible.

A bacteriological .examination revealed Loeffler's Bacillus

associated with micrococci and diploc oce i.

10 .C . of Kleins Antitoxin was injected into the subcutan¬

eous tissue of the abdominal wall. Whisky, strychnine and digit¬

alis were administered.

The child however became more restless, frequently clutch¬

ing at her throat. The pulse became more rapid and weaker the

patient died at 8.20 P.M. which was 4-g- hours after admission.

The post mortem examination revealed the trachea and

bronchi extremely implicated. (see photograph No. 10 in the

appendix.) The tracheal glands were enlarged. No pneumonic

patches in the lungs.

12th. Case, Name L.B. Female aged 3 years 9 months.
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Admitted to the City Hospital 25th. December 1894.

23rd, December. Complained of headache sore throat.

24th. December. Throat increased in severity also diarr¬

hoea set in.

25 th. Dec ember. On the third day of disease was

admitted to the Hospital. The palate and tonsils were conges¬

ted and swollen no membrane could be detected. There however

was a marked croupy cough present. Mo albumin in the urine.

Steam apparatus applied.

26th. December. The croupy cough was worse. There was

no change in the throat, 2.grains of calomel were given inter¬

nally.

271h. December. The croupy cough was still present.

A trace of albumin appeared in the urine.

28th. December, The first appearance of membrane on the

the right side of the uvula was visible itextended almost to the

palatal arch.

A bacteriological examination was made and revealed the

presence of Loef fler' s Bacillus associated with micrococc i

streptococci and diplococci. There was a distinct trace of

albumin in the urine. The temperature which had remained

only slightly raised had risen to 102.6F. The pulse 142 per

min respirations 22 per min.

29th. December, At 3.15 P.M. 90 min of Klein's Antitoxin
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were injected. The membrane had extended on to both tonsils

and had a whitish grey colour. The glands on the neck were en¬

larged and tender. Both bases of the lungs were congested.

■30th. December. The patient passed a very bad night,

was very restless, repeatedly clutching anything that came with¬

in her grasp.

31st. December. Patient died at 10.5 A.M. and appeared

up to the last to be m a rather exicted nervous state. There

was a marked indrawing or obstruction to breathing.

The post mortem examination revealed both lungs much con¬

gested. The larynx trachea and bronchi were slightly injected

but no trace of membrane could be found except that already

described on the tonsils and uvula. (See photograph No. .12 in

the appendix) The blood coagulated very slowly, there were

slight traces of ante mortem clot in the right side of the heart

This was a very discouraging case/ the regret was that

the Antitoxin had not been given sooner. The process appeared

to commence either in the trachea or larynx and extended upwards

to the uvula and tonsils. The severe congestion of the lungs

appeared to assist very much in bringing about the child's
death. During the last day of life the pulse was 160 per min.
The Antitoxin appeared to have very little effect whatever on

the progress of this case.

13th. Case. Name. «T.P. Male aged 16 months.
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Admitted to the City Hospital on 6th. January 1895.

5th. January. Child developed a croupy cough which

rapidly became worse, the previous history was uncertain.

6th. January. Admitted probably on the 6th. day of

disease, although the parents stated this was onljr the second

day of illness. This attack had followed upon measles which

the child had had 3 weeks ago. Both tonsils were very much

swollen, quite occluded the view of the posterior pharyngeal

wall. There was a brownish white membrane covering each tonsil

which was difficult to r move. The bacteriological examination

revealed Loeffler's Bacillus associated with an immense number

of micrococci and diploeocci.

The pulse was weak and rapid being 160 per minute. The

respirations were Laboured with a marked crowing sound. The

temperature was 99,4"P, The glands of the neck were not en¬

larged. At 8.30 P.M. 90 reins of Klein's Antitoxin were' in-

jec ted.

7th. January. Child passed a verj restless night and

died at 6.35 A.M.

The post-mortem examination revealed the membrane "im¬

plicating the larynx and upper part of the trachea. The cause

of death being partial obstruction with the addition of toxic

poisoning.

The case had too far advanced for the Antitoxin to exert

any beneficial effect.
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14th. Case. Name M.McG. Percale aged 3 years.

Adrr.itted to the City Hospital 11th. January 1895.

11th. January. A very indefinite history was obtained

in this case, headache and sickness were said to have commenced

two days prior to admission. The patient was a badly developed

emaciated child with a very restless and anxibus express ion.

Indrawing was very marked. Albumin was present in the urine.

At a.30 P.M. 90 min of K&ein's Antitoxin were injected. The

child died at 6,10.P.M.

No post-mortem examination was allowed. This case wasveg

very ill on admission and far too far advanced for Antitoxin to

have any effect whatever.

15th, Case, Name F.A, Male aged 2 years.

Admitted, to the City Hospital Jan 22nd 1895.

22nd. January. The history stated that the child had

been six days ill. The child was very restless pale and worn

out. The breathing was rapid with evident signs of obstruction

both in the trachea and in the nose.

The respirations were 40 per rr.in with considerable in-

drawing of the chest wall. The temperature was 103P The pulse

was weak and rapid. frequent cough, on auscultation there were

wheezing sounds and over both lungs and consolidation of both

bases. The urine gave a copious deposit of Albumin.
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There was considerable congestion of the parts in the

throat but no membrane was visible. There however was a cop¬

ious yellowish discharge from the nose which when examined

bac ter iologic ally revealed Loeffler's Bacillus along with micro¬

cocci and diplococci.

There was a slight enlargement of the glands beneath the

angle of the jaw on the right side.

23rd. January. At 8. 30 A.M. 90 reins of Bhering' s

Antitoxin No. 1 were injected.

241h. J anuar y. There was no improvement, indrawing was

more marked, there was a very copious deposit of Albumin.

25th. January. 60 reins of Behring's Antitoxin No. 1 were

injected at 11.30 A.M. Child died shortly afterwards.

The post mortem, examinat ion showed:

The larynx was lined with diphtheritic membrane extend-
♦

ing into the trachea for about 3/4 of an inch, it was thin

light in colour and easily detached. The mucous membrane of

the trachea ana bronchi were congested but had no membrane.

(See photograph no 15 in the appendix) The glands around the

trachea were considerably enlarged and on section were of a

deep purple hue? The posterior aspect of both lungs were con¬

solidated and the sec tion when pressed exuded a thin purulent

secretion. The spleen was not enlarged but congested. The
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heart appeared to be normal, the blood was dark coloured and

coagulated slowly.

The cause of death was diphtheria with double septic

pneumonia.

The rr.icrococcal infection add the double pneumonia were

sufficient reasons for the Antitoxin not saving this patient.

16th. Case. Name J.P. Male aged 4 years 3 months.

Admitted to the City Hospital Peb 15th. 1895.

15th. "February. The parents stated that the child had

been four days ill, it therefore came under treatment in Hos¬

pital on the 5th. day of disease. The patient was a robust well

nourished child. There were marked signs of acute general

aymptoms, expression was scared. The respirations were 28

per rr.in, they caused considerable s'Lridor and accompanied by

indrawing of the chest wall. The pulse was full add regular

being 120 per minute. The temperature was 102.4P. The lungs

were dull or percussion at both bases. The dullness on the

right side extended higher than on the left. Rales and moist

sounds heard copiously over the dull areas. There was a co.n-

siderable trace of Albumin in the urine. There was a whitish

yellow patch of membrane upon the left tonsil, also on the

right tonsil there are small points of developing membrane.

The uvula and pharyngeal wall though swollen and injected in

appearance were quite free of membrane. There was a consider¬

able lull watery discharge from the nostrils especially the



right. A bacteriological examination of this discharge and

membrane revealed micrococci and diplococci but no Loeffler's

Bacillus.

17th. February. Another careful examination was made

with another negative result with regard to the presence of

Loeffler's Bacillus,

ldth. February. As the case was rapidly becoming worse

at 2.30 P.M. a full dose of Behring's Antitoxin No 1 was in¬

jected.

At 5.30 P.M. tracheotomy was necessary.

19th. February. Was coughing frequently but took

nour ishment we 11.

20th. February. At 5 <=30 P.M. died of heart failure.

The post mortem examination revealed the membrane extend¬

ing from the larynx down to within an inch of the bifurcation,

(See photograph No.16/ in the appendix). The bronchi and small

tubes were partially filled with a brownish fluid which swelled

up when pressure was exerted on the lungs.

Both bases were very much congested the left was distinct¬

ly consolidated in parts.

The tracheal glands were slightly implicated a very care¬

ful further examination of the membrane in the trachea and

larynx again failed to show Loeffler's Bacilli but only micro¬

cocci and diplococci with streptococci.



This case is extremely interesting in the fact that it

was a perfectly typical clinical diphtheria and yet failed to

show Loeffler's Bacilli. My method of examination was most

careful and in my own mind I could elimate the Bacillus. The

condition was a septic process witha a membranous deposit and a

septic pneumonia. Of course the Antitoxin could not be ex¬

pected to exert any beneficial effect.

l'7th. Case. Name .T.A.A. "female 22 months.

Admitted to the City Hospital 1st March 95.

This attack of diphtheria had followed immediately after

measles of which there are still visible signs. The child had

pneumonia during the attack of measles and it was only two

days before admission that the parents noticed a difficulty on

breathing. On admission there were marked signs of acute

general poisoning. The face was pale, lips were cyanotic.

Respirations were 70 per minute they were laboured and croupy

accompanied with a considerable amount of indrawing of the

chest wall. The pulse was 150 per min and was very feeble in

character and distinctly irregular. The temperature was 101.6T

Distinct signs were present indicating^ double basal pneumonia.

The throat shows very little membrane, there was a thick mucoid

deposit on both tonsils, wit-h a great deal of mueo~purulent

secretion in the pharynx,

A bacteriological examinition repealed the presence of



Lde ff ler s Bacillus associated with micrococci and diploeocc i.

2nd. Marc h . At 4.-30 P.M. 15 C .C . of British Institute

Antitoxin were injected.

3rd, March. No improvement whatever, no Albumin was

present in the urine,

4th. March. Patient died at 1.35 P.M.

The post mortem, examination revealed membrane in the

larynx. The trachea was moist and inflamed, there was a large

quantity of frothy fluid in the bronchi. The lungs were very

much congested and here and there patches of broncho pneumonia.
The cause of death was diphtheria poisoning with septic

pneumonia.

Tt is of course evident the antitoxin would play a very

poor part in this case.

18th. Case. N arr.e M.L. Female aged 2 years 7 months.

Admitted to the City Hospital 3drd. March 95.

The patient took ill 5 days prios to admission compl¬

ained of difficulty in swallowing.

There were marked signs of general acute poisoning.

The pulse was small but regular 120 per rcin. Respirations 46

per rnin also regular but accompanied wiith indrawing of the

chest wall. Slight cough was present, a few moist sounds

were heard at both bases posteriorly? There was no albumin
in the urine.
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There was a whitish membrane on both tonsils and posterior

pharyngeal wall. The uvula and soft palate are eongsted but

no sign of membrane upon either.

The bacteriological examination revealed Loeffler's

Bacillus along with micrococci and diplococc i.

4th. March. At 2.45 P.M. 15 C.0• of British Institute

Antitoxin were injected.

5th, March-. Tracheotomy was necessary at 1.30 A.M.

At 2 A.M. 10 .G .0 . of British Institute Antitoxin were injected.

Died at 6.30 P.M. having been onvulsed on several

occasions during the day.

The cause of death in this case was rather difficult

to account for on the post mortem examination there was no

obstruction which would have caused death. The heart was

always good in character although at times it showed a tendency

to become rather rapid. The Antitoxin appeared to have no

effect whatever in improving the patient's condition.

Since examining the particular form of Antitoxin used in

this case I am not surprised that it had no beneficial effect^

ft, /prsj.-MqW. d* J, £X CAxJ^^tA G



Table I.

Ages of cases that have proved fatal under the Antitoxii

treatment.

Two years and younger - 8 cases 44* 4?'
Between 3 and 5 years - 7 cases 38*

Above 6 years - 3 cases 1n•6X

Oldest being 14 years

Sum total 18

Table II«

Sex of cases that have proved fatal under the Antitoxin

treatment.

Female - - 8 - 44* 4$

Male - 10 - 5 5 • b%

Sum total 18
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Table TIT,

Day of disease when the first injecton was given of

eases that have proved fatal under the Antitoxin treatment.

12th. day of disease 1 c ase

9th. day of disease 1 c ase

8th „ day of disease 2 c ases

7th. day of disease 4 e ases

6th. day of disease 1 c ase

5th. day of disease 3 c ases

4th. day of disease 2 c ases

3rd, day of disease 2 cases

2nd. day of disease 8 e ases

Sum total 18 eases

Table IV.

Number of days in Hospital at time of death of the cases

treated with Antitoxin.
On day of admission - 2*^
One day - 2 > 3 9 - 50.^
Two days - 5 /

Three days - 3

Hour days - 2

Five days - 2

Six days - 1

Fourteen days - T

Sum total IS
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Table V,

Number of days ill at the time of death in the same

number of cases.

3 days 2 cases

4 days 1 e ase

5 days 1 case

6 days 2 cases']
8 days 3 c ases/

9 days 4 c ases)

10 days 2 c ases

11 days 1 c as e

14 days 1 ease

18 days 1 c ase

Sum total 18



The above tables give an idea of the fatal cases which

occurred during the seven months of Antitoxin treatment in the

City Hospital. Besides these deaths there were 5 cases admitt¬

ed and died on the day of admission. There were also other

three eases which were non-diphtheritic. Taking these

cases into account there were 26 deaths occurred in the

diphtheria wards. During this same period namely from the

1st. Sept. 1894 to -5th. April 1-395, there were 107cases intimate

into the Diphtheria wards as cases of diphtheria, from this one

gathers that the actual mortality over all during this period

is 24- 2%.

But when one examines these intimated cases bacteriolog-

ie ally the following results are obtained.

Those cases where the Klebs Loeffler Bacillus is

present - 63

Those cases where the Klebs Loeffler Bacillus is

absent 44:

that is to say 58•8X were proved to have the Klebs Loeffler

Bacillus present.

Out of these 63 cases there were 2.3 cases which proved

fatal, which gives a mortality of 36 • ?>%.

Out of these 23 fatal cases 5 were admitted moribund and

did not receive Antitoxin which gives 18 fatal cases which

received Antitoxin.
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In table TV. of the fatal cases it is seen that 9 cases

died within 48 hours of admission which is 50/( of the remaining

C 9.S 0 S a

We a re now reduced to 9 cases which were treated with

Antitoxin that proved fatal which gives a mortality of the

Antitoxin cases during the past seven months of IS* '5%.
"Prom 1st. April 1894 to 1st. Sent 1894 being the six

months prior to the Antitoxin treatment, being commenced here T

had the opportunity of treating 48 cases by other means.

During that period 18 eases died, which gives a mortality

of 37* b%. These cases were not bac ter io'logic ally examined

but merely the intimated cases of diphtheria. Therefore in

comparing this result with the result obtained in the following

seven months where Antitoxin was used, and putting aside the

bacteriological distinction it is PA' Which gives an improve¬

ment of is- ztf;

These figures alone speak for themselves that the treat¬

ment should be carried on. But it is most particular that the

best preparations be used and I am fully convinced that the

best results are. obtained by means of Dr. Aronson's Antitoxin.

Separation of large masses of membrane only occurred

when Aronson's Antitoxin was used. And both the tracheotomies

which recovered were treated with this form of Antitoxin.



-221-

THE APPENDIX.

The appendix contains the temperature charts, with pulse

and respirations, the time and amount of the antitoxin injec¬

tions.

Each case is numbered and has a corresponding number on

its respective chart.

Then follows a series of micro-photographs which are re¬

ferred to in the Thesis.

After this there is a series of photographs of tracheas

which are described in the account of the fatal cases.

And lastly photographs of instruments which T have found

specially useful.
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Urine.

YQUNG J. PENTLAND, PUBLISHER, EDINBURGH A LONDON.

G©G/5>v 9.
Records of Temperature, Pulse, Respiration, Stools and Urine, from X t) Day of C'eAeXvx

In the case of J. \ ■ "3vnu\Sv Aged 9- Occupation
78 9'd

Day of Month. $> a
10

(0 1 SDay of Disease 9- II I2J 14

41'—

40 —

39^—

io$ iff "C >ff p«r ff Iff •r % Iff M ff Iff T Iff T •«' Iff "if ff Iff ff "M •8- 1 X *T 1r rx.
106° 4
104 1
'03°

102°

38 —

37—

36 —

101th

/co'

99° -\
~r^— r*S

97° t' •
.

-

■-«
96°

Pulse, 160 iW3 100 10 H- lOff 10 X 10«3 \OT ICrO 16ff lOH- 10^ low l»w IOH IM) qt Wb ICK) ICrO ,V). \CrO UK; q<n C\«c qa, to qwResp. 17 1Y It vr IY IV l*S iff Iff 1=8 Iff Iff l« ffo IY iff IR Iff iff Iff n iff Iff Iff iff Iff 19T IffStools.
Urine. 1



^ 10.
^

Records of Temperature, Pulse, Respiration, Stools and Urine, from IS ' Day of oVtflrt/YnXtJV IS^ly
In the case of <S. a. cAvSaSv. Aged 6 Occupation

Day of Month. n iq 5-0 ax

Day of Disease. •b v 1 6
CENT.-

41'—

40 —

39—

FAH

% 1=?, T •* \3L > •v ix * l£. V IX V sr ia r IX 9T ix H- S IX sr S

!0<

%
•t

38—

37—

36 —

mo*

.9.9* X
_

98'
' \ "--•v

rw~

.97° -• —•- —•

V- «
•

96"

Pulse, q* MO IPX lltf wx \M1 q-t qt loo 160 qi 10 4 ICC Sfc ss s* H qa. bfc si ea qo qo ft
Resp. *4 ax If Xf if 04 54 H 5.0 2.«r if $c if u *4 zn If in If ac Xf JbS Xf IS (S 3e ae a« xi-
Stools.
Urine.

YOUNG J. PENTLANO, PUBLISHER, EDINBURGH & LONDON.

Go II.

Records of Temperature, Pulse, Respiration, Stools and Urine, from 1<) ■ Day of cKtuvrnWo
In the case of cYU. "Jituii.

18 <\ if.

Dcr*/ of Month. *>0 1 Kh« mJ*n ?! 3 i\.Day of Disease

CENT.-

41'—

40 —

39'—

38 —

37°—

36°—

/06' )a;
C*. Y*

-Jfc V sr 1% "C ■V «%
pnv

H * s 1*1. T S: 10,
<K Tro

* \-a
pm.

ia
P-m

?
105' i
<04\ h
103' 4
102" 4
/0/"

/oo°

S9'
s'^

97° V -1

96'

Pulse, ,1(9 HO «oa» »a.t> \i(c nt 1130 t Cip io a ioer 104 10 G> icS q«* w« ICIT ICH- 10 fc lot' qt ICS 10% 100 qt q;v qtResp. ?>2. 1* a.4 an. u It Xx at 41 ?e ^•C SC •il ao 3d a? 01 3t a® 90 19 19 IS" 3(1Stools.
Urine.

<b a*%,-<$> II
(s>f,Records of Temperature, Pulse, Respiration, Stools and Urine, from "U Oay of

3. X .

©t.C'vW.Wl
In the case of Aged 1. Occupation

18§4y\ 1
5a(/ of Month. 6 -U

1
— % 9 IC II

Day of Disease 1 0) 10 II IXcent.-

41'—

40 —

39—

FAH.

\% r *5f ia
tt 1* •

H- ix V sr IX T t JX Sf ia "T % IX r IX IX v V IX *xp IX.
105' c i

a

104' =j~ >

103' i
102'

*
lO

38—

37°—

36 —

/Of"
c<

. P" . £

too*
— —

99° j
98'

/' —
.. 4s

—«

97°

96°

— — --

Pulse, 160 10 o loo 100 111 10* HI lou^ iia 110 10*" no no in 10 If no loif 10% 10/+ ii a losr Kb Ml 106 »u is nro i\ 6 lw
Resp. a/a ^>0 a* 1% a if 12. Xo Ho n U 5j4 la lA- X* lo in -f tut, at 2-0 H If ae U, 10 itStools.
Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH 4 LONDON.



(Da/at c^/|a.
Records of Temperature, Pulse, Respiration, Stools and Urine, from <oh Day of 18([A-

Day of Month. (o
q 10 II

lay of Disease <o 1 K q 10 IICENT.-.

41—

40 —

39°—

38 —

37—

36 —

y 1 1\ "M 11 T °1 M T 1 11 ejr II *1 H T I II T V1 II
f"~
3 1 It

«- rw-

3 'I II T 1

.9.9* AA \ / " » • - *+—

.97°
V HH

36°

Pulse, 120 Ho, I/O to I'U- Hi. /()•?: II0 104 12,0 1(4 120 120 n U2 112, HO 112 110 11? 10/t- 12/) 1 ft c u? KG 120 102. 10? |0( 10? levResp. 19 11 or 2f> V 01 7.2 2?, 2A- 0,2 21 2X» Or 00 SO 1? 0l •5-2. 24 2./, 00 00 2.6 *0 It' •"Un 00Stools.

Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH At LONDON.

& C V0 IV
Records of Temperature, Pulse, Respiration, Stools and Urine, from

In the case of Jd. <£ daJk
fc(t Day of fo-tCA/nvJUn,. 78 q4

Day of Month. II t*j ''f. Ik 1b" /felay of Disease II 12, 1*>
1b' 16CENT.-

41—

40 —

39°—

38—

37^-

36 —

FAN.

/06° 11 1 n 1 II
am.

1 11 T 1 n °T 1 il 1 U "1 II T 1 II * 1 1! T q II
/05° ■i » f104' <-*

103° •4
!Q2° •s

1 :s i
101° a i I
TOO' 4 ,A >N i
99° tl. ^ / \ A "V V x-*\

U. w
97°

96°

Pulse, IC^. 124 170 122 10 H 10? 120 1*20 104 no 112, for) 12,6 ro.7* 170; n? M2 120 \\? 106 I04 10? 10 b 10? 100 \if-6 172, ll? a-<r.Resp. 00 02 20 26 21, OO 24 24 2,0, ii\ 70 2? ■3« 4.4 OH 0.2 24- .7.0 02 24- 7.0 5.4 06Stools.
Urine.

Ctuas cV° 14.
Records of Temperature, Pulse, Respiration, Stools and Urine, from W Day of civiXA/ruArW 78

In the case of S. 5, cfca^t,. Aged 3. . OccupationDay of Month. * 10 11 12 13.lay of Disease
j| Id 1 V

4!°—

40 —

39'—

ISS" V" 12.
a.m

17.
"P-trv.

B,
tu.TAJ
V is? 10,

"p. rr-
h- 10 X 15.

"p.^

A 12, V "S 15, V 1-5,
am.

* Ift %'105° it
'04' 7~

\fi
103°

d

O

j102° d 5 ■i

38—

37—

101° -i
roo'

— —

5 _o' s
99° i

■ <d

97°
_

-V • - —•*
X.

1

•
-K

96°

Pulse, UO "to ■so faff V ?0 64 1° "fO (D<O 64 06 6~<D tbo b"? 62 04. 64 72 fcv 66 64Resp. 21 7,2 2* 20 1? 20 oc 10 1% 22 2C 22 ,C) '9 2e 2o 11 nr IC) IS IS iq IS' On 1? »? 2ftStools-
Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH 4 LONDON.



G)a^ctV2/ I tf.
Records of

In the case o

Temperature, Pulse, Respiration, Stools and Urine, from
f c)k). cAged ^0 .

Day of JyttMTwCV/ .

Occupation
/g<

Day of Month. Q 10 \\ 12, 1* H
Day of Disease X 4- S (0

CENT.-

4r'~2

40 —

39°—

FAH.

9! ix
ftNV

If. 9' IX r IX, S" ia 5T IX
OL IV_
H 9T ix.

bm-
IX T "xT IX T IX V % 12. T

1 !6 f
H 4-

104°
d-

r*

S? 1
•s A A

38—

37—

\
I \ , '•

^4

\
• A / • \—
\ / ■•v —-J __ •

-X-

.97'
•36 —

36°

Pulse. m 9b ffff 0,0 SO •sx qo ftff *4- ffff q-x c?& Qo 9b 9* 9^t 9x 9o 94 q* V *4- 90 *9 ^ «SL i+ •so IfrOResp. ZD 2./V. '9 x* S2 «_o 2o 23. '9 I* Zo IS" 2x XI Xo Iff «Q 3.0 XX X© 2a XX XX «0 22. 3-0 XX '9 so US, Iff
Stools.
Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

QXi&il E^/ iff -

Records of Temperature, Pulse, Respiration, Stools and Urine, from fy, Day of IjtKWIrvu 18 9JIn the case of •). lAfc. cAwoit;. Aged 10 Occupation
Da// of Month. \ 4. lb" \(o r, Iff- 19Day of Disease 1 10 ll \SlCENT.-

41°—

40—

39^—

FAH

(Oft '3. T IX
p. w

1 1*5. V 9 IX, V IX V s IX T 2r 12, Y4 Sr IX T «?r IX -!?• IX 8T IX.
105°

to?

'03°

102

38°—
101°

TOO*

37—

36 —

99° -
"V

98°
•—

*

»— —•— -f-
97°

96°

Pulse, 90 94 > S4 90 ft) i* faff It) <ef faif. "So -ffc .ITS' tx SO S«5 1a «5X So It. by 90 ffo <?0 >Resp. IS •9 18 Xo ICI 19 '9 is lb 20 20 a.x '9 XI XC 9« 0<J XI Iff 2o 2^ 2X XX Xo IS 19 1% 3xs 2-0 2«Stools.
Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

(b<\£Fj

Records of Temperature, Pulse, Respiration, Stools and Urine, from loH Day of V^vttoivWv 18 (\ly)L.)9. *3 vm,ajk.
Dai/ of Month. 10 ll IX, 1?) m lb"lay of Disease \ '6 b" G

41—

40 —

39°—

38—

371-

36 —

FAH.

'06° ff IX
»-nv

K- 9; 17,
p-»r

ff 19, fciT IX,
prrv
H- 1X, X •5 12, T 17,

•o*«v

13,
bm.

IX X X IS, P;^ r
105' W i
104° - \
103' %
102° 'i
101°

■3

/OO'

99° • /" -^*—

• ,* _ t

/*-

97'

96°

Pulse, S* ffc qfo s*t- %*L So so *1? It) "fx -IG *(2. qt ff't ffff ff? -IX (x/». ffo SfCResp. x« so XX XA 2^5 •9 IS 20 OC Is Iff 2o •9 20 Iff iq 2.3 2(5 Iff 3.3, Iff or 9 A iff Iff 2D iffStools.
Urine.



(pou&'u
_

Records of Temperature, Pulse, Respiration, Stools and Urine, from 13- Day of jD'WX/ttXw 18 94

Day of Month. uy ICo >1
lay of Disease 3 V b~ G "i

CEhr.-

41—

40 —

39°—

FAN.

1-1
A-rv

? * 1^, X s>r 11 x £ I2_,i
a-.rA

M llg np1- "g- 11
a~tn

4- 11 •JP 12, >5 12b

<£

i-
• -

c« / \

38 —

37Z-

36 —

• |
•*
' / \

—
to

t \ _ ^
—#

'

V
/• \ \

. >•

A ' \ ,

9 6°

Pulse, 100 100 > Cj 6 qi« q* ff ss •Si) *« %$ *14- t<K> 90 MS ISO II* 94 Q(o 90 94- 9 b |«2 IM> 9^

Resp. 2 3. 14 15, 24 4f £'4 ?,i 5,2. )?r n '9 2.0 1 (a 2,2 n 2-4- is- aa 2a n %w 2.2. 2.1 20 20 Jo aa 1*3, to

Stools.
Urine.

(dam.

Records of Temperature, PSfse, Respiration, Stcpls and Urine, from 1t>, Day of jSttMidrov, 18 ()Y

Day of Month. IS 1C> 10 lb

lay of Disease •? c> 10 11 11

CENT.-

4/—

40 —

39—

FAH

* \1 V" «■ 11, 1^. •s- 11, ->T 11 riT' % 11 •f- 11 *p •Sr 11
0. m
'I- 5r H x 1r 12

o.m.

4- •s 15U 'y

104° T S.
A

N /#\
/OP" ">»s / N-y

/
■

A
• ft*

38—

371-

36 —

1 V \ V "A . A fy
/oo° /

/ w
_•

.9.9*

98°

37°

96°

Pulse, IftO ICS 150 12s 124- lie 15,0 1% 130 12.0 120 130 114 »29r 120 HO hi lit, 110 no wo hi 114 ill vU 120 un¬ 10 S »2 lOfr 10S

Resp. 10 12. 21 30 3-0 22 1a Oo 2.6 1G 04 XS 22 Ife XG 24 14 22 20 24 1T 5.G 20 i© ft. 4 dM it IS It Si, is

Stools.

Urine.
YOUNG J. PENTLAND, PUBLISHER, EDINBURGH A LONDON.

(Ba-Srty. i*\.
Records of Temperature, Pulse, Respiration, Stools and Urine, from 15 \ Day of f)vw<txS^Aj.

In the case <

18 C)^

Oat/ of Month. 2,?> •2,4 15' 1G a-j
lay of Disease \?> 14T l(o i-|

cent...

4!—

40 —

39—

FAH.

/oe X * PV.

4 V 11 x la
O..IX.

4' 9T 11 X <0-
a.m.

4- 8"
p-m.
H-

U.1*.

4* r 11, 1? •? 11 r 11 9r

105

104*
iO

tr"
103° J "*\

\f

102* 3 A / J \

38 —

371-

36 —

/<?/* p\ *
/ v V

too° • \#/ \
\/

/ 4
\ V V

99' V
98°

97°
--

96°

Pulse, 12© HST 114 in in, ni MLO ICO 9$ 116 100 111 HO "4 114 HI 124. Ml life 110 lit 120 in HO VSLo 111 I14- 110 us 135, lie

Resp. .14 So 24 14, 20 24. 10 20 2.4 ^4 14 14 1ST 2-4- 14. 2X) 11 90 bi bS 34. 30 50 2?: 3C 30 14 S9
Stools.

Urine.



t -. t Uai ^\Cf. •
Records of Temperature, Pulse, Respiration, Stools and Urine, from HO - Day of

- .. S\ <2. „

i9tCMTli<n_/ ?s 94

Day o/ Month. Oi ) 2) 2.3. 5.3 *5

)ay of Disease ) X, 4 tf (n
CENT.-

4/°—

40 —

39'—

FAH

* n
«,m.

7 I-X
n-n«-

V 9r H- r & 12 Ss- 15, •vr s- 15, T ft, 9fT ■r IS,
a-m,

4- <3-
£s

/(K" ^r
\

3
<5

IOP° |
38—

37—

36 —

101# \ *>

mo'
.

\. 'N

.9.9*
< /•- N./ V s*—

38'
>

97"

96°

Pulse, 15k J 3* 130 IOC 103 VCif ■n to SO > 7o *7 C)0 ** 3-9 SJ i* *f6 it w fcf bx fe9 ?v qo qi
Resp. T>a ML '1 ft4> 20 910 2.1 33, 33 3,3 xo M X3 *4 33 3^ 330 5,0 '9 SM, M 24 34 3-9 3/2,
Stools.

Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

Cos. iVc.
l9-

Records of Temperature, Pulse, Respiration, Stools and Urine, from 1 Day ofJSxwm/tav IS C) V

Day of Month. 2.G 2? CL7 2 SO

lay of Disease (0 7 9 10 w.
CENT-

4/°—

40—

39°—

FAH.
13

a.m.
4- 7 I1!?. 4 12, 12 r 1? in if 9f 12, 7 12 V 7 12 5T 7 12. T 7 12 •ZT 7 13,

38 —

37—

36 —

— —

-♦« ^.
> -f- —

• —«
—

97
• *

96°

Pulse, °\ 4 *[6 -p. "fa •S3, 6 G 66 64. G4 66 <fl lr G -f3 (s4- G (c (i> 0 4>o fee 64- 1© •510 (o< •43 •7^ (s> 4

Resp. 0,4 34 30 5.0 3,0 30 aa 3* 3o >3 IC) ?o >0 54 20 ia 36 2e 2,3 23 33, 3 b' 33 ii 30

Stools.
Urine.

G<X*V 5^0.
Records of Temperature, Pulse, Respiration, Stools and Urine, from f G Day of iSxCvmirwv

ft. <5. eAaJta.
18 94

Day of Month. 1 9 10 n J2,

lay of Disease
-4. _2_ 10

CENT-

4!°—

40 —

39°—

/06° T \2L
O-r*.

iv 7 12 r <7 12 7 -12 T % 12 7 0.
P-Ttt

V Sr 12 4m 7 12 «- 13,
«. y»u

13, A
106'

6-

&
lot¬ j- In

tos' I i ■i
/Q2° <<

38 —

37—

36°—

101° v? i .i

TOO' j 3
99' —- 3
98

97°

A* _•

- s«- —•—

. I
96°

Pulse, vsc 77 IX 93 SL°
34

*?x 70 ^4 77 qx 77 70 70 ts ys '{3 NtM- -fO MX 67 S;o Ob 1°
Resp. 30 14 33 iq 34 33 33, 30 a» 2e 23 fo 30 90 33 3lf 34 33 Vo 3) 17 3o 33 32 3» 26 23 24 3 •

Stools.

Urine.



£OJbl

Records of Temperature, Pulse, Respiration, Stools and Urine, from It"' Day of cVaiuvtv^ 18 <)t>.
In the case of 1. Aged 0. Occupation

Day of Month.
Day of Disease

Cent.-

4/°—

K

Pulse,

Resp.
Stools.

Urine.
YOUNG J. PENTLAND, PUBLISHER, EDINBURGH A LONDON.

(bdm *Va» •

Records of Temperature, Pulse, Respiration, Stools and Urine, from It-"1 Day of
Z. °iri. J'uaoj'v

Jrjuumua

Occupation

18

Day of Month. 10 w 13, \3> »»

~)ay of Disease 9 10 )\ 1X \®>
cent.-

4/—

fah

1 <v 17- IV * IX 4- sr ix 4- 8 IX H- 8 IX H- 8 12. M- 8 IX M- % 1% 4 *■ IX 8: IX Jr

106° %
104°

%
-4

39—

/os' <r>

10?° 1

38 —

371-

36 —

mr

/oo° i
99° . J
98° # -m— -•

97° V
-•

36°

Pulse, life lib q* IXO KbO \o-o \C 4 1(4 10 4 qa •g? ■g? 94 S* qo qfo too qx qx ?«3 qc. 4;0

Resp. *4 X4 X4 9.4 -3.0 o.o 0.0 ao 20 '9 io ax a.o xo H XO 7.9 X4 5-4 Xo xo Xo 2,0 11V IS

Stools.

Urine.
YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

Qioim ^
^

Records of Temperature, Pulse, Respiration, Stools and Urine, from 2.S.- Day of «)tMUAXvvq 18^)5

Da*/ of Month. I®) X4- Xtf XG VI

lay of Disease V 6" 6 9
cent.-.

4/°—

40—

39°—

fah.

/os" 1X ix a'T IX
b.»A.

M *Y IX T IX
p.m.

H-
a m.

t IX 5f IX 7p- % IX
P-

B- IX *4 •fr ia,
/05°

104° 1
103° 3,
102°

38—

37—

36 —

101°

/oo°

99° •

^iN

97° 4 -
-4 4

96°

Pulse, qx "4 104 i<TC> 103. 10 4 ISO 1X0 109. 9% qo ios qo qo <Ta, qo qo 10/f q<c qfc q(9 Si}- qs '<4 44 qo qc,
Resp. Xt Xi* XX X4 X4 1.9 i.4 a/s ao a. a Xfc at) 20 3,0 IS" '9 '.r iq 2,0 Iq
Stools.
Urine.



/%%.
Records of Temperature, Pulse, Respiration, Stools and Urine, from 1 4^ Day of Jft/iuifttuj /sqi

Oay of Month. V,lf 4,tf 2, (9 9*

lay of Disease 5. z b" € 1
cent—

4t—

FAH

12. H- ■4 V* T i: r * 14, V' •? j a, lsr % */T" % n, *.r \a. *4 % ia, It Sr ia V r

% t

\- 0

39'—

J* iJ
<r

1

38—

37—

36 —

|
.9.9* J

—

98

.97°

. • .

• -. % \-
• -

36°

Pulse, •so $a *"0 'ho <«0 Sfi $c ft fia -ffc •!<» -/a V- 14, it it 1l ta %K *0 > 10 •So

Resp. 4t 2o ■2 a a/». 9.6. Xl} a-t at 4a at at ab ao 23, ao at at ao aa 2,0 2o ai 41 •I It ,ci So

Stools.

Urine.

4. .

Records of Temperature, Pulse, Respiration, Stools and Urine, from ItVf Day of Jcmjuuu^
In the case of J. (X. GAqoA- Aged ^ 'U. Occupation

7S9i-

Pat/ of Month. ■JL4, 14 a»v 5-b" 4(5

lay of Disease
CENT.- Fan.

\a fi- I4?- Ijjn., t t«a, IT S 14 r r ia T r la.
pin.
H- 14 v fi- 11,

p ■

* %" »a 14 ^v,a
106°

104° 3 °
103'

39— m?' S /
: 101°

.
•- V

33 —

/oo° V /•- ""V V /\
K

» t # '•s
•

37—
98

I

1

|

I

1

°<on
97°

36°

Pulse, III If. )<b<2. 140 12.0 > a./v 15>G> 12.0 100 Ib'o iao ita. IW. ISO ISfo itt- \*t lib lit 144 142. »4G \i<c 124- i-sa ISt 114 iao

Resp. SO tC to i>" 2. 40 SO 49 6"0 tt f5 sa "3* 'oi A-t AO S'lc 46" 4.0 oe St St- t-s tfO So 4C) It t-o tt 40 t-4

Stools.
Urine.

YltUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

Records \/n _of Temperature, Pulse, Respiration, Stools and Urine, from % 4 Day of . 18C\
Dai/ of Month. 2L^ •5?-
lay of Disease % (T & "1

4l°—

40°—

39°—

f06 \% % X ^r 1% 9 T WL, x 11. V 14, V % 19. 14, r % IS, "T fi¬ ts.

/05'
E

/or « g
/03° *?
102' J

38 —

37—

36 —

to/' f5
/CO'

99' 1

97° .

^ /
«=±=c

96°

Pulse, \u na qo 'it qa q<b •So -ja 1(5 qa 9^ qa qa fo on qr
Resp. at at aa at 2-t 44 so 44 if n,2. 44 2.2, ap, 20 at- n,jf aa
Stools.
Urine.



Cft£</c','<> 1,6.
Records of Temperature, Pulse, Respiration, Stools and Urine, from 2$, Day of t)a/itumAV. 7806

''
in the case <

Day of Month. 1* 2C) SO t>\ %

Day of Disease b 4- b" 7
cenr-

41'—

40 —

39'—

fan

v <? m. T 3 1<2 V sr IIL r 13, 10, <?r hp 3" n V™ <«r \rL •sp* %- \°L «r
r*

104'
O If
T*
J

102*

38 —

371-

36 —

mr

ipo' r*- 1
.9.9*

S" -"•v. / —•

98' .

— —%■

97'
—

« ' s

/

96'

Pulse, q(b q* )3o KJO 104 100 m 100 70 q6 qfr 8« *50 <)% 8-2 *0 So is so 12 4s *o <®f *»6

Resp. 2J3 20 21 2.2 *4 22 *2 24 24 2c 22, 5o 2c 24 2o 2a 24 24 PS 2c ?o is 20 IS 16 2e 13 19 '3 '8 2 0

Stools.

Urine.

YQUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

Records of Temperature, Pulse, Respiration, Stools and Urine, from Day of e) aru\.tvrv\^ 18 C) '5.
S.J®

Z?ai/ of Month. SI 1 • hJr uoni <• ?> b"

Day of Disease (0
1

3 ? '9 H
cent.-

41—

40 —

39'—

fan.

)\ 11 -b 1 11 n
tvm.

b 1 11 Pf. n T' 1 n 1 II T 1 11 1 II H

rot

104'

103'

102°

38 —

371-

36 —

101"

/oo'

99' •— _•
\

_

98'
,

V —'*v. A —•

k«- s y

97°
•

—
N

Nb x
/•'

96'

Pulse, I*1*'* <^2 SS

'9

10 3o 12 7« 70 12 90 fcs Ma so 30 76 70 SO *a 70 63 74 72 16 7° 64 ta

Resp. 2.4 2L.o H) 20 16 '8- is It IS IQ 20 IS '9 IS IS ao '9 £0 so 5c >9 is 2.0 19 >3 IS '9 IS" IS n
Stools.

Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

Records of Temperature, Pulse, Respiration, Stools and Urine, from Sl7 Day of OcuUMMUl
7t«v<x&/.

18 J*
Day of Month. 4 7 § 9 10
Day of Disease It '15 1?) tn- i«1 it>

cenr.-

4/'—

40 —

39'—

fah.

/OS' 11
)L.-m
•5 *i 11 T M 11 7 ii

bi*.

PS 1 11 T 1 11 % II 1 II T 1 II 3 7 u r
/os'

104* C-d

/os' h
102' &

38—

37—

36 —

/0/° it
/oo' | —

99' •—

'7
97° ■v
96'

Pulse, 70 > Go (ol la 76
Resp. 1* It IS IS 13 lb 16 )« IS IS
Stools.
Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.



Records

teaMT^0/ai
of Temperature, Pulse, Respiration, Stools and Urine, from \, Day of 18 C)t>

Day of Month. 1 4 if (D

lay of Disease 4 a 1 ?
CENr.-

4/'—

40 —

39^

FAH

1 II n f *r 1 « T 1 II "1 M
10 r*.

ir
cx-m.

a 1 H
pm.

?> II s N1 (1

104'
—w
VA «

_c

Y
38 —

37°—

36 —

101'

too* it 1°

.9.9* 5

97
•M-

r-*= -•«N

S,/
7^

\
''•v

96'

Pulse, SO So ?o % I6 *1° Git- la Gh 1° <»ff -fO <s2 1° cv lofa to fc« fc*. (off (fa <00 (ffS, H
Resp. 12. 2© So 2A- 19 Iff Iff IP 1% 1H '9 Iff 19 Iff Iff ao IV a® 10 7c 3® IX >1 Iff H IX Iff

Stools.

Urine.
YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

Q)aw 3-9.
Records of Temperature, Pulse, Respiration,. Stools and Urine, from Day of 18 9!

Oaf/ of Month. 1 I 3 H* 6

lay of Disease 3 * <r <b
CENT.-

41'—

40 —

39'—

FAH. *r- 1 ii
a»

iS M II °f 11 T II 1 II ""iT Aj 11
fcm
r1> "1 )i *r 1 (( "1 II *1 IV T

/Of,'

104'
i £
rf*

103'

to2" > a

38 —

37—

36 —

101' / \ u
roo° / r A

.99* \ /— # —•
\

•_

98
\

s
97°

*-

96°

Pulse, \©G •ffff ffff *9 •8A- Iff •50 ffiv 9G XI ffo *f<b Y 00 9' ffb fftf ffo *tff ffo ffO •n •I? *t^ ffo

Resp. 2c a® '9 5l« Iff l« '9 IV '9 iff a© a© 7c Iff iff iq 21 *,*> 19 iff Iff H i« IX- ib '9 iff Iff

Stools.

Urine.

YQUNG J. PENTLANO, PUBLISHER, EDINBURGH & LONDON.

Q) CDols'v X cj
Records of Temperature, Pulse, Respiration, Stools and Urine, from IV Day of " V \%\ 18 9 V

9a</ of Month. (9 1 9 \o II

lay of Disease s 10 II 1%

**§0?< _l*LlLI1*!L
/Ofl II 3 is * *1 u ?> 1 11 3 1 II 3 "1 II "I IS ■?> K\ II "1 II 3 M
105'

104'

39^
103'

102°

38 —

37iJ

36-

101° '

zoo'

99* •
/ N

\ /—

\

97°
» 1

96°

Pulse, ffu GO > G() •37: ffO vx "To GG 1* Xo faJf fax Gf (s*r £>G fao G'|-
Resp. Iff IX n iff Iff 9-0 '9 v9 M H 1c ia IQ Iff 2.1 So 2L2. Iff 10
Stools.
Urine.



G<vs^ *y 50.
Records of Temperature, Pulse, Respiration, Stools and Urine, from IS- Day of t)-iXtuxxnA^ 18 C)t>

Day of Month. 0,5 2,A- 2b" fife v#

~)ay of Disease % 0 to tt

cent.- •cm.
5 1 tt

p.wv
1 It T 1 tl vl U tt

b.«,\ *1 U 1 U u 5 It 1
41— i

40°~
ft

fl
39°—

T^- M
" J 2

—a

38— 1? /•- s /'
- g rs ^ /

/

\
/ 's.

37— -1.
-

36 —

36°

Pulse, 130 I2(r 15 C, 132 \3A- *"39. too iiq ts.4 NfO ta/v 124 » 9 UG Hf loQ 12,6 11G life ilt 112. |OS too J5r H 6" to 7) IOC tfo lac 10?

Resp. 2>? M M *Ji 52 32. 51 32- 51 5o 34- SC. 2-fc 36 2>G 2-4 4-0 5G •2. If lb" At- 5-fe 3e 2,3 JL5 5-4 1,4. 32,

Stools-

Urine.
YQUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

(Dcu^.^' ' 50.
Records of Temperature, Pulse, Respiration. Stools and Urine, from IV Day of iV^$i18 9 'o"

In the case of y^iD. Ohf i ■TwrvoJi
Oat/ of Month. lc& KUCt^ % if
Day of Disease • 12. lb iH- t<T IG

CENT.-a

41—

40 —

39—

FAN.

/06 r- 1 It 0. c. II yn. 1 II
p.*.

5> 11
«1H

•5 II
pm
5. "1 11 T 1 11 "1 II

O.U.

'I it
p.u
5 ;/

/06°

104"

/OS'

/OP"

38 —

371-

101°

IPO" A /*Nl
99°

/
V •—

V / \ A __

98' f' / / N-
V .

/ J
36 —

97"

36"

Pulse, tCb" too (M tCrt. 102 10? (Ofc lot lot) 100 C12, 9^- 11-0 *0 M0 OG to? tia 105 10^ 101 Ion 9-A- q (c 96* 90 90- lOfo C)ft 9G loa

Resp. 5.5 ■Up 11 <£? as 5a 52. ib' 0,3 2-Ov a? at at, aa 5o 2.6 2,? lo 19 ai XV. a© 01 ac

Stools.

Urine. \

VQ(//VG J. PENTLAND, PUBLISHER, EDINBURGH N. LONDON.

G.
Records of Tempe

In the case of CJVO.
erature, Pulse, Respiration, Stools and Urine, from V? Day of 3tfcuuwvtj 18 ty'S
). 5i - ^'vtrvaii/ AgedOccupation

Day of Month.
Day of Disease

cent..

4/-

40-

T

14

-

\7

Pulse,

Resp.
Ko G if.

Stools.
Jil ilC ±<L

K0(//VG J. PENTLAND, PUBLISHER, EDINBURGH A LONDON.



K9 OA-V
cVo , SI.

Records of Temperature, Pulse, Respiration, Stools and Urine, from 3"d Day of AxWxmu^ 18 9^
Je. A. TfXw-oJta.

Day of Month. G) 10 l\ 12L

lay of Disease % q 10 it 1^
CENT.-

4/'—

40 —

39°—

FAH

W
ekm.
S II II

* w-

1) II K\ II
klYN.

S 1 \l II
k. »v

A II T "i II T "1 II II

104'

/OS' .

/OP' r / \

38 —

37—

36 —

101 °
•-

v., / \
\ / \

zoo• \ \ / \ • s.

.9.9* \7 \
• / \ /\ /v \ / \

98' V / •

•«— -x V

97°
X -• -

96°

Pulse, Ho >4<* ll-O Ib'o 1*0 IH IV4 m4 ISO li"*- \t>6 Jit4 ISO I.SA )V* 1-5.4 12 V isv lt>"0 )4o )ito ".a ISO 140 14- 14 0 14-4 1S« lie »Sl->

Resp. if S'le t-O tr5- 4* 4s 4i» 40 ua fe"b 4a i,c 40 4A 2,9 4* 42 Sfe 4* *9 48 .so 40 SCp 40 h-i lb 3* 4&

Stools.

Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

Records of Temperature, Pulse, Respiration, Stools and Urine, from 2, 0 7 Day of
xHvrujCI'v. Aged (> Occupation

Da*/ of Month. a.a as an ab"

lay of Disease b" 6> '1 % 9 10
CENT.-

4/'—

40 —

39°—

FAH

/06°
pm-

1 II
0.x*.
S 1 ll

p.Y*;
1 II T 11 •T 1 II »s. 1 I! %*■ ti T II T 1 II T if

l

1
/os' ■fl
104'

/OS' !p
102 i?

38—

37s—

36 —

101° A A -%
100° ,/ V V- •

v

.99* x._ — —

98'
V

•—

97°
—

-

96°

Pulse. VHv >sa IV* >"2 A I4fc (44. 0* '4 4 life ISO l-BO 144- itro 140 \KC IS 4 ISlr iSo 130 isO 198 ISO ua 1S4 HO I2C HO no lio I\o

Resp. 3-4 254 a4 20. aa 9-e SO •2.8 *(, *4 so 3o 3.8 SO a1?? at if 9.8 a.(, 2A 04. !02. *4- 1A aa aa J.o lH 2o

Stools.

Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

(oa/a-v A SS.
Records of Temperature, Pulse, Respiration, Stools and Urine, from *j

in the case of CD. X. eA.aJk. Aged b. Occi
Day of C (XA.ci) 18 95'

Da// of Month. K| % in n m,
lay of Disease * 10 (i 12

CENT.-.

41'—

40°^\

39°—

FAH

/06° 11 T 1 » T 1 II s"' 1 11 "1 II s" •M n s ^1 1) "1 11 s *1 11 S -| 11 M

105' t

104' 0 6

/OS'

102° ?•- A

38—

37—

101°—% / A

IT " / -
\

/oo° \ ,/
\ / \ \

99*
"2
d V \ A/ \ / \

AT: \

97°

96°

Pulse, iao HO 114. 120 140 If2 ISO ias 12.0 ISO IS- 4 I2a 118 108 1.0(5 100 120 104 19.0 nc| 104 \o< 100 q(o 10^ qs 10 4 qfr 103
Resp. 31s 1.0 So so ar 1)2- So 2.S" a* So 28 SiV S)0 sit- sa sa ag SCI s« ta. 22. 24
Stools.
Urine.



Records of Temperature, Pulse, Respiration, Stools and Urine, from Day of CWcot/e^) 18 C)b

Oay of Month. o 10 11 13, )B> 14

Day of Disease
—r

b" G 1 V 10

CENT-

4/°-

40 —

39°—

FAH

\\ ftp *1 H T ^1 H
JjWV
t> n 1 n 1 W

(V «K
B ai II V] "1 II

ou rvi

1 II
1» rr~

b "1 II B "f ii

3*
••V i's

/ \
/ s

5A

38 —

372—

36 —

ZTt \

A, X 4s ... A
A /*"

97'

96'

Pulse, q?, 169 qfr qfr ** qt q<b q< 4G SS 9o ?•! ?o qo 1<9 1x 11 St > 9C "fb
Resp. 24 50 14 On at i? 1-0 i?> 51 >q \« ao 24 H H '9 ?o H >'t 16' 19 n to IV lb r| it A
Stools.

Urine.

(Lcum,. fc>.

Records of Temperature, Pulse, Respiration, Stools and Urine, from of Day of 18 (\s

9a*/ of Month. n 10 U li 14v

lay of Disease
-Y—
1 3 10 ii 12,

CENT—

4/'—

40 —

39°—

38 —

37—

36 —

FAH.

II T II 4r 1 H A 1 11 1 II 1 u V1 it T 1 II 1 II V| II
pro..

1
105 kp

- •g/O

.9.9* v i •

Av ^ .

98

97'

• -•-
.

96°

Pulse, life 13,0 HG lao lit l?,6 .0 6 too iiq IS 6 iftG 1(H) IftO HO 120 lft>0 1ft 5, 1?>6 11 IBO 12.0 n it>& itG lib" IS?. il? ISO qfr H9

Resp. 3.6 2C 19 Sbfr lly to *2tf. it ?,6 ?-() M ft* 1.9r 29 2-4 Uo t.S ft*. ^4 n% 1$ 5 if 3,1 to •2-0 ?-4
Stools.
Urine.

(do^-v <

Records of Temperature, Pulse, Respiration, Stools and Urine, from lvi> Day of cMOcuwtv. 18 (j>y
In the case of -% ellf. &W.k. Aged %K, Occupation

Dat/ of Month. 1? iq ^0 14 «JLi IB
Oay of Disease s- q 10 11 11, •B

4/'—

40—

39'—

38 —

37—

36 —

/OG' i er \1 II ftp 1 II T 11 fig ll Xg, 11 T 1 II rt<§> 1 11 T M T 1 11

/05°
0

104' J
103' j o

102° G~

ro/° 'J •A

zoo' 4

99' • \ A"
A ,7

97' V . .

96'

Pulse, %<> qs, fcO 90 16- to 12. (so 94 Ke 11 (bO fco 13. (.4 6 4 69 fco 1° 12, GO
Resp. K, 19- JO. Kp 14 •q 19 19 16 16 2-C 16 lO- If, lb' l(o '1 16 Uo 16 19 16 5 c

Stools.
Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.



(Ba/K, C.V3* -j,c)_

Records of Temperature, Pulse, Respiration, Stools and Urine, from \ Day of olWfck. 18 qtf
of Kl. 'f\. eAVtfj^

Day of Month. lq tlC 5.1 **

Day of Disease 1 10 IV 15.
CENT.-

4t°—

40 —

39°—

FAH.

11
a.w.

H %- 1 11 1 11 r 11
obm.

u S 1 n T V1 ii 1 u **• N H

/OE' $
104' ft

1
E

102* ? °

38 —

37—

36 —

to/'
L.S

too' 1 s

.9.9 * 1-
38*

~
•

--

97°
<- *"

36°

Pulse, it ^2. <*o 6"? to *fo 04 <80 Sfc *\C
Resp. »S lb IS It 16" It It \G li>" tiC

Stools.

Urine.
YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

0 ct/o-e.

Records of Temperature, Pulse, Respiration, Stools and Urine, from 5,3' Day of eJvCcovjCjv,.
f~* A i \i

In the case of 4. cAWJk.
78

Da*/ o/ Month. 3 «, 3,4 %j(s
Day of Disease 6* 6 1 8 10

CENT.-

41'—

40 —

39°—

38 —

37—

36 —

FAH.
/OS 11 pr 11 n

T>.n.
S 1 II VC' "I II Y" V1 II '6 "1 11 V' 1) II 1 ii 'T 1

/05' T*
104

/03°

/02° •s_£
tot" 1 £
too' /

<*•
\ \

99° / V / \ •

96*
/ . ( \ ' \

97°
X

\ ✓
/ v' V V

96°

Pulse, no 118 >*3> 1st 1)3. us ISO \04 lit we Hif 10 4 ((H) 1Ho q* V'df 11* )3.C 16 K IS.f ^0 «* 1^4 ISO 12 If 114 100 hi 114

Resp. %a. Si "bo S3. ■S3. \ty S3. 3.9 '6 0 SC, S4 %« 3.-S 2-4 S3. SO SO so ■is- It 14- M- at 14 "?,t »ie
Stools.

Urine.
YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.



XAoJi Q>0^.cy/\.
Records of Temperature, Pulse, Respiration, Stools and Urine, from to Day of v iptowXvv. 18 °)l\

Day of Month. to * q *0 n

Day of Disease (o y o, 10 «.
CENT-

41—

40°—

39°—

PAH
% 12,

am

"4 \x
ptn,'»+ * V Prrv

H- \1 y 11, r V (1 T <?T \t.
V»nv
H- V 12,

*. nv

4- M

105' p ! t
104°

tS

S> «i <*

/03' | r*
/OP' | i

38 —

37—

36 —

101° i \
/oo°

«e
'a

\ /• '\
.9.9* —

N \, "^s V \
96°

/

97°

96°

Pulse, I40 \CO Ifc^, UfO 1*2. Mtf? 1*2. >44 )A-0 1?)* is^r 1*». no wo 110 no bo IbO fbo wo Vb/j \n 110 190 HO us

Resp. 2 4 14- bp % 2* Ml, bo *2--7f ?>1 s\; M, "AO bt ?o by bt K, *0 ?»a. "bo ~>o *4 bo •bo bO

Stools.

Urine.
YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

'3cJlaj(' GotSV
Records of Temperature, Pulse, Respiration, Stools and Urine, from te * Day of

i. oVis. cAWA
18C) 4

Day of Month. w 12, \b lb' lb

Day of Disease * lb 14- lb' It
CENT-

41—

40 —

39^

FAH.

roe' \ S 12, r r 11,
a nv •

4 r 11,
htv

<2- 11.
a. .

H- <ir 11,
P r"~

\?u
am.

9- 12, ii. T 11, T *&- 15,

/05'

104°

103°

102° .

33 —

07—

36 —

101° , ,/\
!O0° /s s '-•v / \
99'

'

. ^ - \ /•- / V v-

96
•-/

97°

96

Pulse, ibo \1(o at \bo 140 lis ibo i-u 12.x liO l?>0 IbO \1% Ib'V Ibo lb<) IAH 13/1- lb(. tst 140 140 ibo (44 «vv ,Jb(j 144 144 1^0 (44

Resp. bo bl T>0 bo 9.% bo is bo bo bo -M 4-0 bt bM 4-0 Jffc 41 34 si 4o 41* H-CJ 4"5 b'O 4^

Stools.

Urine.

YOUNG J. PENTLAND, PUBLISHES, EDINBURGH & LONDON.

UtiM <00*, C5-
Records of Temperature, Pulse, Respiration, Stools and Urine, from

In the case r* ^
(ol Day of 18C\l\

Day of Month. IV
Day of Disease i£.

CENT.-

41'—

40 —

39°—

FAH.

*£• % 12.
p.m.

y llL
a.vjt

tot>*

104'

103°

102° /

38°—

37—

36°-^

101° /

too'

99°
•-

96*

97°

96°

Pulse, lift. 146 140 142 144 'H
Resp. 4<?r 4«r H-a
Stools.

Urine.

Kfll/iVG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.



Records of Temperature, Pulse, Respiration, Stools and Urine, from (pA Day of 1Sqv
In the case of cA? *3

Day of Month. (0 1 %
Day of Disease H- iT (o

CENT.— FAH

f06' k \% % IV, Ifr ii, t \% T % T % llo •s 1% V * \1 % 4?L * IS. >1-

!OS'
i«
r- l<

40 — 104' -J o

103' % J*
39°— 102° J 1 I

101°
r* A]V,_ A

'*

38—
too' -y Vs

-

99'
371-

98

36 —

97"

96°

Pulse, \b% 110 ISX IV? lie ISO iaif no lie »3Lq 13 C Itc 1H0 lV>

Resp. V,- 1(0 V-b" as* •OK) n ifc lb'
Stools.

Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

*$a.\oJL Gxftt,. 1 /

Records of Temperature, Pulse, Respiration, Stools and Urine, from \\ „ Day of
In the case i

18

Oaf/ of Month. II it), j »3.

lay of Disease T «

CENT-.

4f—

40 —

39°—

38—

371-

36 —

FAN.

mo' * IS,
a.m-

V * 1% 3 15, * 15, T IV.

too'
-o .

A
104' * s • i ^
103' A
102° 5? A ie4,
101° /
IOO° 1 i /" /•

99° a
/
/

98'
/

97°

96°

Pulse, 1
Resp.
Stools.

Urine.
YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

cXo y .

DO/=>V /\ytoXoJi Go
Records of Temperature, Pulse, Respiration, Stools and Urine, from 2,4^ Day of

In the case of til.
18

Mil, Aged fc. Occupation
9at/ of Month. 2-H 7 f V.C"

lay of Disease if
CENT.-.

4f°—

40 —

39°—

FAH.

f06°
p.TX,

4 « •5 IV-
fcm
k

P-m.
»v IV,

0.1*.

\ >2 IV- op. 11.

106
. X

*

104" 3
'

£
4= y:

103'
p

v|
102° $ "■§ A

_£ 4 *

38—

371-

36°-^

101°
y -s
\ A' TV

! 00° ,/
/

\

99' \

98'

97° \
96°

Pulse, U\0 11VV inn "t \w n inn 1AA 14-n- I^V. K-U in iv lt>"6

Resp. H An t-v. 'tt, A-a, Ait- V?

Stools.

Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.



OoXoS V)(X£*V ^ * t>.

Records of Temperature, Pulse, Respiration, Stools and Urine, from !?■"' Day of cAc-vitwin.^
in the case of /W- tAigaik,. Aged 4-, Occupation

Day of Month. I* ,c! 2,1 2,1

Day of Disease
CENT.-

4/°—

40 —

39°—

FAN

toe x V2,
am

4- 9 YL Pjm. 9
nn

4- 9 i?. v %- V5v- n 12./ V ?r 1-5.
i> m

4 1*2, 9f \Xr
am

I3u Pm.

105°

/04 *

103'
«?

£
102° J •i

38 —

37—

36 —

101" f I / \ A

IOO° <Jd -/ A /
\/ \

99° y \ / ' \
\

/ lks
st led

-id ' /

97°

96°

Pulse. 12.0 '44 \-blo 14-3 M Ib'A I'D A '44 \-5tc m v*l, i<!>4 V2-4 Ufe 12,? 1*4 iffy i?f(. «To Ivo IleO 1(4 K« 172 IfeO I6"B lb?: >74
Resp. -M- to 44 4-4 4 o 44 3? Ac to AO 4A 4*8 4o 48 A* A <5 <rl
Stools.
Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

"3aioJ? (oa^t, S'' 6.

Records of Temperature, Pulse, Respiration, Stools and Urine, from ISDay of ^PcAcAruv,. 18

/a? the case oiF 0. c/TOtaJtv. Aged JL. uccupation
Day of Month. 1? 19 10

lay of Disease 10. 1-b 4
CENT.-

41—

40 —

39°—

38 —

37?-

36 —

FAH.

fOO° v «3T
dm

4- <? IO T IO
am

4- % IO
p.m.

A ltL

/05°

104°

103° j
/0?° A- /\ .1
101 ° A / \ t

/oo° J
/ \

/
s \.

99° Vl

98°

97°

96°

Pulse, 110 IbO \1^f> lb'0 IfeO IfcO 140 i*fo H* K?4 196 1
Resp. w •hi bb 4o A4 AO 40 A? 4? 43 t>0

Stools.

Urine.
YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

.(ooau M 1-
Records of Temperature, Pulse, Respiration, Stools and Urine, from Day of OtjoWXuv 7894

Day of Month. "iq 30 I© trW<
lay of Disease 3

. CENT...

4f°—

40 —

39°—

38 —

07—

36 —

FAH.
\n

am
4 sr n.

p.TH.
•s 1?,

«, m,

4 9T \"XJ V' 9 VI, T WL V %

f

ff

I
■i

zoo'
£ i .5 /•\

99° -i to t m/ —\
\

0 ( \ \ D»« d
.

97° J \ 7^-

96°

Pulse. VI?, Ml, MO vi;t. V^fe 1*0 (At: VDO 140 loo 14b Itro 14-0 >V4 IfeO IfeO ItTA

Resp. %4 13, ■14 lb Os a-? 11? •bo V» Ac. -\1. 4 O b-2 6'A *>0

Stools.

Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.



OCxJkCM \OOJ5As. /

Records of Temperature, Pulse, Respiration, Stools and Urine, from I A-'1' Day of (1 olc 7S9A-

Day of Month. '4 lb' lb

lay of Disease % 9
CENT.-

4/°—

40—

39 —

TUB.
II kf n v- * »a> V •< \i. tt.ru.

fi * ii

S-?
• i
4 d\j rt

'I5 ij~r~

j\ /N\ -A /

36 —

37°—

36 —

b / / s
s/

p ' V —T"

39' /

9e

y
36°

Pulse. llac )b'l m Ib'fc. IU Ib'O lifo IC-C Wo HO ns
•

Resp. J* IX -n 4* AG Is AO JfO At Al yo

Stools.

Urine.

^0X0$ Gcuj-v t)// 9.
Records of Temperature, Pulse, Respiration, Stools and Urine, from Day of 78 94-

In the case of <Xs. c\Vl . . Aged ii'U Occupation
Oat/ o/ Month. 155 If

Day of Disease
CENT.-

4f—

40 —

39°—

38 —

37—

36 —

FAH.

me," ar \1 T' $ T % x %" 11 X "yf 11, V % ii

105'

104'

/03'

!OZ°
h .15\e<* .

101° /
100° .& /
99' >/\ /

98°
'i'1

v
97°

36°

Pulse, 10? no too 10* )C A 110 10* HI uG io* 101 toe, 10? \W> tfcc

Resp. ie> 12. He 20 Osi It). 1? v. 1* '60 1G 2)C

Stools.

Urine.

young j. pentlanO, publisher, Edinburgh & london.

^foXoX G (kKU.

Records of Temperature, Pulse, Respiration, Stools and Urine, from Day of iDtrivrvWo • 78()A
In the case of %.H. Jttn.aJi'v Aged A-'lr, Occupation

Day of Month. 1 \

lay of Disease
CENT.-.

4/'—

40 —

39°—

FAH.

'Off
G-w.

<3 \1

105'

104' y

/03°

102° j
38—

37—

36 —

101° \

too'

99' I\fc O-O.V •TO..

98°

97°

96°

Pulse, !M 1 b'O

Resp. b"iv b'6.

Stools.
Urine.

young j. pentland, publisher, edinburgh & london.



WoXZ ^A\.
Records of Temperature, Pulse, Respiration, Stools and Urine, from Day of tAfovtmiW/.

' .X o\li. Ssaiv.In the case of Aged 14- . Occupation
1894-

Day of Month. 10 )\ 15. 1*

Day of Disease b" (0 « q 10

teNr...

41'—

40—

39'—

FAH

P?' 13
a*.

4 13. V Sf 12,
a. m
If sr 13 r* r 10, T r 12, V S 15.

Am
%- 15. V 15. s Sf

/as'

104 S- <■ . >

/OS' 1 1 v

/OP'
s J

36—

37—

36 —

101° i . v
/CO' 4 -\ f \/ V ^ -

* \ A /

99' / \ ,
/ sw_ -J

98
V' y

97°

36'

Pulse, V0« 100 If© qo I Oil 100 lot) IOA- 101- »tu 107 V07 . ion tot 10 4 ICft 112. no hi, loft 115, 110 lb"7 ifcft Vb'ft n<,

Resp. 2fi It Ifc. lis llr Ks 10 \lc it an 4t 3C *1 2l 2© 2© 5i> 52 2ft 2ft V>© 5« 2ft 40
Stools.

Urine.
YOUNG J. PENTLAND, PUBLISHER, EDINBURGH A LONDON.

IoMKI &***, A 13.

X.Records of Temperature, Pulse, Respiration, Stools and Urine, from li> = Day of ifitoumltan.
In the case of X. . .VvtnxJic Aged i^f^Sccupatign

Dat/ of Month. %6 UP *1 5/5 Xq ?>0
Day of Disease *»> b" 0> 1 sr

41—

40 —

39°—

36—

37^

/06~ T % \1
Am

H 9 15. If •Sr 15/ *2T 15.
b.w.
4 13, ttiT 12 V * 13. V 9 11 "if V 13 •ip- St 12.

1»"V.

/05'

104' '? i
/OS'

102°

101*
f /

ZOO* ./ —3

S /
99' -~v.

-r-

97°

96'

Pulse, 1C1 q<. 104 100 I2C ICft tin 120 H nt 120 Ill, 12© fOA- 15© 12c ISO 115 'ill- Iif2. IfcC 1W4 itrj. 13C, U)0 !(•« 16-c ib-9
Resp. u 32 2c 30 *?« H If 11 23 20 15 24 It 2© 22 21 21 23. 2t ^0 2ft ?>C %(- 15
Stools. \

Urine.

18<)lt

XoJwJl 61(XAt. X I'X.

Records of Temperature, Pulse, Respiration, Stools and Urine, from 2 *JDay of iitcuivWv
In the case of

Day of Month. ' S 5 ^)1

Day of Disease sr q
CENT.-*

4/'—

40 —

39'-

36 —

37—

36 —

FAH

ZOO' ft?- 13.
am

n- Sc 13

/OS L
104'

/OS'

!Q2'

101*
A ..1 "in i.

/oo'

99'

96'

97°
— — — — —

96'

Pulse, Ifo ifn \*u

Resp. no 12. Xt no

Stools.

Urine.

YOUNG J. DENTUND, PUBLISHED, EDINBURGH A LONDON.



Records of Temperature, Pulse, Respiration, Stools and Urine, from b' Day of Jtuuumj 18C)b1 ~

fcMoaiv.
Day of Month. fc> 1
Day of Disease X ■b

cent..

4/'—

40°—

39—

36 —

37—

36 —

Pah

/Of}'T cm.
H 9 V

103

a
O

104' x*
/OS' $

■

'02' .o

101' /\
!og°

/
/ \ 1\ c\ i a. .n

99'

96'

97'

96'

Pulse, iCo lao »MO )k<Z

Resp. 4M ■b(- H-o u

Stools.

Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

^alaf Gas^. ' 4- ■

Records of Temperature, Pulse, Respiration, Stools and Urine, from 11
in the case of cJfo. cMov

rtC
Day of 18t)"i

Day of Month. V
—

Day of Disease 1.
cent--

41—

40 —

39°—

36 —

37—

36

fah.
ml »V" T

/os i

104' i i

/os' ip 9 *

to?' i* —

101* $
/oo' £
99'

s
tied »|Op. — —

96'

97°
— —

96'

Pulse, i hi

Resp. 4S
—

Stools.
— —

Urine.

YOUHO J. PENTLANO, PUBLISHER, EDINBURGH & LONDON.

%JuA
Records of Temperature, Pulse, Respiration, Stools and Urine, from Day of JcuuMX-m 18t)b

Day of Month. 1 7, X*>

lay of Disease
cent.-

41—

40 —

39'—

36 —

37—

36 —

fah.

/06* YL Pf n, V <* ]*l r 9. >0,
Km

Vb. \!L

£ i .r

104'

/os' /\ •*
d

to?' \
/

' \ .! <r>

to/'
\ X / 3

/oo* V 1 /

•

\J / z1 \ D»«
99' V
96

97'

96'

Pulse, \*>k IfaO 15*0 m 1*>0 I6"0 \a* too \1.9 1ll* V04 l?>b,

Resp. «U k-0 "bT ±l\ >Vo AO U-0 4-5 4-7/ *7. h(. 4- o b> 4<V

Stools.
Urine.

YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.



%Xo$ (W / 16.

Records of Temperature, Pulse, Respiration, Stools and Urine, from 15 Day of ^ 'tWcOrLU
in the case of ^ C.-K/ftX'v. Aged4-T7"b**&ccupation

18 9 ^

Day of Month.
Day of Disease

■2LC

CEHT.-

4t'-

39—

38'-

37^

T

A
. - ci

4

v

V

Pulse, IX9L ]U1 JM M. ivo 12.0 ICi W 130 11^ i%c llif IC?

Resp. m M. 1Z Jl. A3. A3 AS 11 .5®. Vs. S5. .it.
Stools.

-lit-

Urine.
YOUNG J. PENTLAND, PUBLISHER, EDINBURGH & LONDON.

"^odtaJ! G><V=*. V | ^
Records of Temperature, Pulse, Respiration, Stools and Urine, from Day of

Aged I'f^ccupationX ,

?s96"

Day of Month. ) i A_
a

— — —

'i 4
lay of Disease % *

CENT.-

41—

40 —

39'—

38 —

37—

36 —

FAH.

n \\ T 1 W
i»"

nr* 1 ii H •% II M II

/OF'

104' }i
/OS' 3 ?
to?' rj
/0/°

100° -/ \ .5* / ~~ A
99' "V 3 / \ Tt. ?d •-•a irx.

—

98'
N J"s

97° V
96'

Pulse, Ml \T>% Ob M m-H l*>0 i*4 m itn lleb I to no 10? llfb 140 Uft 150 IbO

Resp. bO bi t 2, C»M > «fo 6? bjf be <rS tffe fc* 66 Co Co

Stools.

Urine.
YOUNG J. PENTLAND, PUBLISHER, EDINBURGH A LONDON.

Go**-
Records of Temperature, Pulse, Respiration, Stools and Urine, from V* Day of CA OcveK. 18O I)

i\ 1*1K*»

Day of Month. % 4 :h~ _fe_
h"Day of Disease t> 'l

CEHE-

4f—

40 —

39'—

38—

37—

36 —

FAH.

/ou¬ 11 *1 n *;•? n II r II T 1 II

zos'
3 l r

104° H 2 5 r PKri 61 • 1io
'OS' ~h ^

r-

(rtH /
'02 A 4

'ft /
to/'

* /\ z *

'00° \/
99' V

Z

97°
— —

96'

Pulse, lib lit its no i^b 10 4 lOlf "t"S »?)b life IS*

Resp. aer H<> Mi Hi HO ts 5X Ho C-3
Stools.
Urine.

YOUNG J. PENTLAND, PUBLI8HER, EDINBURGH A LONDON.



Microphotograph of Film Preparation

directly from a portion of membrane

from case 22. Showing the presence

of the Klebs Loeffler bacillus (x 1000 diam.)

Mi crophotograph of a cover glass

preparation of a 1st. day culture
of Klebs Loeffler bacillus from

case 30. (x 1000 diam).



 



Microphotograph of a cover glass

preparation on the second day of

culture showing the inoculated

forms of Klebs Loeffler bacillus

(x 1000 diam.)

Microphotograph of a cover glass

preparation on the fifth day of

culture showing still more advan¬

ced forms of involution (x 1000 diam)



 



Microphotograph of a third day culture

of Klebs Loeffler Bacillus showing the

granular appearance, (x 1000 diam.)

Microphotograph of a fourth day cul¬

ture of Klebs Loeffler bacillus show¬

ing still further involution, (x 1000 diam.)



 



Micrdphotographs of Kl-ebs Loeffler

bacillus, (x 1000 diarn. )

Microphotograph of a cover

glass preparation on the 6th.

day of culture showing advan¬

ced involution, (x 1000 diarn)

Mi erophotograph of a cover

glass preparation of first

day culture of a strepto¬

coccus. (x 1000 di.am) .



 



Photograph of a Cast of Trachea

and. bronchi expectorated forty

hours after first injection of

Antitoxin, (exact size), see

case 1 of the recoveries.

Photograph of a cast of the Trachea

showing fenestra expectorated 7-g-

hours after first injection of

Antitoxin, (exact size), see case

3 of the recoveries.



 



Photograph of expectorated membrane

19 hours after first injection of

Antitoxin, see case 2 of the fatal

cases.

Photograph of expectorated membrane

after Antitoxin, showing extensive

ramification? (half siae}
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The following four photographs of

cases of diphtheria which died be¬

fore the Antitoxin treatment was

commenced.



{fedal Coa4/ _X



• ^oXoSu Q)(Vb%



 



ft IV



A photograph of a vertical section

of a trachea, larynx and. oesophagus,

showing the diphtheritic membrane in

situ.



 



Mierophotograph of diphtheritic membrane

showing the lumen formed by the membrane,

(x 50 diara.)

Microphotograph of diphtheritic membrane

stained by Gram's method showing small

dots of Loeffler's bacilli towards the

surface. (x 360 diam.}



 



Photograph of the syringe used for in

jeeting the antitoxin, it is easily

sterilized and can hold a large quan-



 



I. A handy tracheal tube introducer.

II,, Parker's angular tracheotomy tube with
moveable collar,

III, A useful pair of forceps for removing
membrane from the trachea, through the
tracheotomy wound.


