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PREFACE.

The object of this work is to give directions for the

admmistration of Nitro-Glycerine as a remedy for

Angina Pectoris, the principal points being illustrated

by reference to cases that have been under my care.

Some of these cases were published in the Lancet in

1879.

William Murrell.

38 Weymouth Street,

Portland Place, W,

February, 1882.









NITRO-GLYCERINE IN ANGINA PECTORIS.





NITRO-GLYCERINE AS A REMEDY FOR

ANGINA PECTORIS.

Nitro-glycerine was discovered in 1847 by Sobrero,
and its chemical properties have been investigated by
Railton, De Vrij, De La Rue and Miiller, Mills, Dupre,
Martindale and others. It is commonly prepared by
what is known as Liebe's process. Half an ounce of

dehydrated glycerine is poured with constant stirring
into a mixture of two ounces of oil of vitriol and one

ounce of fuming nitric acid of specific gravity 1-52 the

temperature of the mixture being kept below 25° C.

(77° F.) by external cooling with ice, and as soon as

oil drops begin to form on the surface, the mixture is

poured with constant stirring into fifty ounces of cold

water. Nitro-glycerine then separates and may be

purified by washing and drying in small quantities in

a vapour bath. The manufacture is carried on chiefly
in Scotland, but there is reason to believe that small

quantities are made even in London. The greatest

possible care must be taken in the process, the gly
cerine being added drop by drop and the temperature

carefully noted by means of the thermometer. The

nitro-glycerine thus obtained must be well washed to

free it from traces of acidity. It first appears as a

white opaque milky-looking oily fluid, but on careful
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2 NITRO-GLYCERINE

drying by exposing it in a warm room in flat dishes

containing thin layers, it becomes dehydrated and

forms a transparent colourless oily fluid. It is slightly

soluble in water and freely in alcohol and ether, and

it has recently been found to dissolve readily in fats

and oils. It is, although slightly volatile, inodorous

and has a sweet pungent aromatic taste. It crys

tallises or freezes at low temperatures. It is largely

employed as an explosive in mining and blasting opera

tions, being fired by percussion, and forms the basis of

the compounds known as
"

dynamite,"
"

glyoxylon,"

"dualin," &c. When boiled with potash it decomposes,

glycerine and nitrate of potash being formed.

The action of nitro-glycerine on the lower animals

has been investigated both in this country and on the

continent. A dose of six minims of a ten per cent.

solution, injected under the skin of a frog produced,

among other symptoms, languor, tetanus and finally

paralysis. Immediately after the injection the animal

became restless and the respirations very rapid. In a

minute or two this restlessness subsided and gave place
to lethargy, the frog showing a disinclination to move.

The respiration continued rapid, and in about five

minutes from the commencement of the observation

the animal gave a sudden spring and fell into tetanic

convulsions. These lasted about half a minute and

then passed off ; they soon returned however and were

readily excited by touching the animal. After con-

inuing for some time they gradually became weaker

and the animal died. In some instances, the mouth

seemed to be the part first affected by the convulsions,
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as the jaws were seen to open and shut, but possibly
this action was connected with respiration, rather than

with the general convulsions ; next it spread to the

fore limbs and finally to the hind ones. It was noticed

too that the fore limbs were more sensitive than the

hind, as slight spasmodic twitches could sometimes be

produced by touching or pinching the former, when

similar irritation of the latter had no effect. To ascer

tain whether the tetanus was due to the action of the

drug on the spinal cord, or on the nervous centres

within the encephalon, the spinal cord was cut across

before the poison was given, the upper part of the

animal immediately became very restless, the fore

limbs were outstretched with the toes spread out ; but

there was no alteration in the hinder part of the body

or in the hind limbs. This result was confirmed by

another experiment. A frog was decapitated, and after

the spinal cord had recovered from the shock, and re

flex movements were again observed, the drug was

injected, but no spasm occurred. Dr. Lauder Brunton

thinks that the tetanus is not due to any action on the

cerebral lobes, but probably to the effect of the poison

on the optic lobes.

The principal effects produced on cats by nitro-gly

cerine are great acceleration of respiration, paralysis,

loss of reflex action and sensibility and death from

arrest of respiration. It is recorded that a dose of

about sixty minims of a ten per cent, solution having

been injected into the peritoneal cavity of a cat, there

was observed in a few minutes a stretching movement

of the hind leg, as if the animal were trying to shake

b2



4 NITRO- GLYCERINE

something off the foot. Half an hour later the animal

vomited, and at the expiration of about an hour, during

which the legs seemed to fail in walking, it sank down

never to rise again. Vomiting occurred again once or

twice, breathing became very rapid and the tongue was

drawn backwards and forwards as in a dog that has

been running. Slight spasm-like hiccup then set in,

and five minutes later the animal was dead—a little

over two hours after the injection of the poison. The

loss of reflex action noticed in the observations on the

frog and cat, in the advanced stages of poisoning,

Avould indicate that the cord is paralysed ; and from

the persistence of reflex action, in parts supplied by the

cranial nerves, after its disappearance from other parts

of the body, it would seem that the spinal cord is para

lysed, before the ganglia at the base of the brain.

Some five-and-twenty years ago, a controversy arose

as to the properties, physiological and therapeutic, of

this substance. The discussion was opened by Mr. A.

G. Field, then of Brighton, who described in detail the

symptoms he had experienced from taking two drops of

a one-per-cent. solution of nitro-glycerine in alcohol.

About three minutes after the dose had been placed on

his tongue, he noticed a sensation of fulness in both

sides of the neck, succeeded by nausea. For a moment

or two there was a little mental confusion, accompanied

by a loud rushing noise in the ears, like steam passing
out of a tea-kettle. He experienced a feeling of con

striction around the lower part of the neck, his forehead

was wet with perspiration, and he yawned frequently.
These sensations were succeeded by slight headache
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and a dull, heavy pain in the stomach, with a decided

feeling of sickness, though without any apprehension
that it would amount to vomiting. He felt languid
and disinclined for exertion, either mental or physical.
This condition lasted for half an hour, with the ex

ception of the headache, which continued till the ne^t

morning. These symptoms Mr. Field describes as

resulting from a single dose of one- fiftieth of a grain.

Thinking that possibly he might be unusually sus

ceptible to the drug, he induced a friend to take a

dose. The gentleman experienced such decided effects

from merely touching his tongue with the cork of the

bottle containing the nitro-glycerine solution, that he

refused to have anything more to do with it. A lady,

suffering from toothache, on whose tongue Mr. Field

placed about half a drop of the same solution, ex

perienced a pulsation in the neck, fulness in the

head, throbbing in the temples, and slight nausea.

The toothache subsided, and she became partly in

sensible, disliking much to be roused. When fully

sensible, she had a headache, but the toothache was

gone. Another of Mr. Field's patients, a stout, healthy

young woman, accidentally swallowed a piece of lint

dipped in nitro-glycerine, whilst being applied to a de

cayed tooth. In about five minutes, after feeling giddy
and sick, with headache, she became insensible. Her

countenance, naturally florid, was unaltered, breathing

tranquil, pulse full, and rather quickened. She re

covered in about three minutes, after the administra

tion of a stimulant. Some headache was complained

of, but the toothache was gone. Mr. Field, in conclu-
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sion, offered some suggestions as to the therapeutic

uses of the drug, and stated that he had not met

with a single well-defined case of neuralgia or spas

modic disease, in which it had failed to afford some

relief.

This paper was followed by a letter from Dr.

Thorowgood, in the main confirmatory of Mr. Field's

observations. He, after taking a small dose,
"
ex

perienced a tensive headache over the eyes and nose,

extending also behind the ears, and soon followed by
a tight, choking feeling about the throat, like strangu

lation. Neither loss of consciousness nor nausea was

experienced, and a walk by the sea soon did away with

the unpleasant feeling."

These statements did not long remain unchallenged,

their accuracy being called in question by Dr. George

Harley, of University College, and Dr. Fuller, of St.

George's. Dr. Harley, having obtained some nitro

glycerine of the same strength as Mr. Field's, com

menced his observations by touching his tongue with

the cork of the bottle containing the solution. He

experienced
"
a kind of sweet and burning sensation,

and soon after a sense of fulness in the head, and

slight tightness about the throat, without, however,

any nausea or faintness." After waiting a minute or

two these effects went off, and Dr. Harley was inclined

to think "

they were partially due to imagination."

Determined, however, as he says, to give the drug a

fair chance, he swallowed five drops more, and as this

did not cause any increased uneasiness, he took, in

the course of a few minutes, another ten drops of the
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solution. Being at the time alone, he became alarmed

lest he should have taken an overdose, and very soon

his pulse rose to above 100 in a minute. The fulness

in the head and constriction in the throat were, he

thought, more marked than after the smaller dose. In

a minute or two the pulse fell to 90, but the fulness

in the head lasted some time, and was followed by a

slight headache. To two medical friends, Dr. Harley

administered respectively twenty-eight and thirty-eight

drops in divided doses without the production of any

symptoms. Some pure nitro-glycerine was then ob

tained, and of this Dr. Harley took, in the course of

a few minutes, a drop, equivalent to a hundred .drops

of the solution previously employed. The only symp

toms produced were a quickened pulse, fulness in the

head, and some tightness in the throat ; but as these

passed off in a few minutes, Dr. Harley considered that

they were probably the effects of "fear and imagina

tion." On a subsequent occasion he took, in the course

of three-quarters of an hour, a quantity of the nitro

glycerine solution equivalent to 199|- drops of the

solution used by Mr. Field, with the production of

no more disagreeable symptoms than those he had

experienced in his former trials. The quickening of

the heart's action he ascribed to fear, but the head

and neck sensations were, he considered, "too con

stant to be attributed to the same cause," although

he thought they were exaggerated by the imagination.

Dr. Harley, in conclusion, states that he experimented

on ten different gentlemen with nitro-glycerine solution,

obtained from four different sources, without witness-
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ing any dangerous effects when administered in the above

doses ; but he adds that, if taken pure, great caution

should be used.

Dr. Fuller, whose observations were made in con

junction with Dr. Harley, commenced by taking two

drops of a one per cent, solution. In the course of a

minute he felt, or "fancied he felt," some fulness in

the head, but was not conscious of any other unusual

sensation. A little later he took one- sixth of a drop

of pure nitro-glycerine, equivalent to about seventeen

drops of the solution spoken of by Mr. Field. Two

minutes later his pulse had risen to 96, and there was

an increased fulness about the head, but without giddi

ness or confusion of thought. The pupils were not

affected, and he did not experience any unusual sensa

tion beyond that already mentioned. A quarter of an

hour later he took a dose equal to 33f drops of Mr.

Field's solution, and a few minutes later another dose

equivalent to 50 drops. He felt somewhat nervous,.

and for a few minutes the surface of the body was-

covered with a clammy perspiration ; his pulse inter

mitted occasionally, and he experienced an increase of

fulness about the head. Whether the acceleration of

the pulse observed in the first instance was attributable

to the effects of the drug he was unable to decide, but

his own impression was that it was merely the result

of nervousness and excitement ; for, had it been other

wise, it is not likely, he says, "that the pulse would

have fallen to its natural standard within so short a

period after taking the larger doses." The fulness in

the head might, he considered, have been attributed in-
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part to the same cause, but a sense of discomfort in the

head lasting some hours was, he thought, really due to

the drug. As the result of these observations, Dr. Fuller

concluded that nitro-glycerine was incapable of pro

ducing the effects that had been ascribed to it, and that

it might be taken with impunity in considerable quan

tity.
In a subsequent communication, Mr. Field reasserted

the correctness of his observations, and maintained that

a reasonable explanation of the very different results

obtained by different observers might be found in the

great variation in strength to which this drug is liable.

He considered, too, that the conditions under which the

drug was taken had much to do with its action. When

the system is worn out by fatigue, he says, it is more

likely to act powerfully than when taken under less.

unfavourable conditions. On the occasion of taking

the dose which produced in him such startling effects,

his nervous energy had been impaired by an unusually

hard day's work. He found that under more favour

able conditions he could take the same dose with the

production of nothing worse than headache. Having

in his experiments on himself experienced the greatest

variation in the strength of different specimens of nitro

glycerine, he was disposed to think, on reading the

account given by Dr. Fuller and Dr. Harvey, that they

had used a less powerful agent. He accordingly called

on Dr. Fuller, and induced him to take a dose of the

solution he had used, but to his surprise he experienced

little beyond headache. On the same day, Mr. Field

administered to a hospital patient suffering from hemi-
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crania two drops of the solution. In about a minute

he became pallid, felt sick and giddy, his forehead was

covered with perspiration, and he sank on the bed by

which he was standing almost unconscious, his pulse

failing so as scarcely to be felt. After the administra

tion of a little ammonia the circulation became more

vigorous, and in twenty minutes there was a marked

diminution of the pain, and he experienced a great

desire to sleep, a luxury of which his sufferings had

almost deprived him on previous nights. Mr. Field

administered small doses of the drug to several other

people, all of whom were distinctly affected by it.

Mr. Field's observations respecting the activity of the

drug were also confirmed by Mr. F. Augustus James, a

student of University College. He took a single drop
of the one per cent, solution. In the course of a few

minutes he experienced a sensation as if he were intoxi

cated. This was quickly followed by a dull aching pain
at the back of the head, which was alternately better

and worse, each accession becoming more and more

severe. It soon extended to the forehead and the back

of the neck, in which there was a decided feeling of

stiffness. He also experienced some difficulty of deglu

tition, succeeded by nausea, retching, and flatulence.

A profuse perspiration ensued, and in a quarter of an

hour the symptoms began to abate, but he continued

dull and heavy. His pulse, he found, had risen from

80 to 100. Considerable headache remained, which in

creased in the after part of the day, so that at six

o'clock he was compelled to go to bed. At break of

day he was not relieved, but after a few hours' more

sleep he felt quite well again.
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Dr. G. S. Brady, of Sunderland, obtained very de

cided results from the administration of large doses of

nitro-glycerine to a lady suffering from severe facial

neuralgia. He gave two minims and a half of Morson's

five per cent, solution in a little water. In the course

of two or three minutes she began to complain of sick

ness and faintness ; these rapidly increased ; there was

for a few minutes unconsciousness, accompanied by

convulsive action of the muscles of the face, and ster

torous breathing. After swallowing some brandy- and-

water, she vomited, and the unpleasant symptoms

gradually subsided. Dr. Brady also mentions the case

of a relative of his, a chemist, who took a drop of the

five per cent, solution in water. Shortly afterwards a

feeling of sickness and pain at the epigastrium came

on, and he left his desk to pace about the shop, think

ing to walk off the uncomfortable sensations. Instead

of this they grew worse, and an intolerable sense of

oppression and swimming in the head, with spasmodic

twitching of the limbs, supervened. He had barely

time to call his assistant when he fell back insensible.

Cold water was freely dashed over the face, and the un

consciousness soon passed away. No vomiting ensued,

but the sensation of sickness lasted for some time.

Some four or five years ago being interested in this

curious controversy, and quite at a loss to reconcile

the conflicting statements of the different observers, or

arrive at any conclusion respecting the properties of the

drug, I determined to try its action on myself. Accord

ingly I obtained some one per cent, solution. One

afternoon, whilst seeing out-patients, I remembered
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that I had the bottle in my pocket. Wishing to taste

it, I applied the moistened cork to my tongue, and a

moment after, a patient coming in, I had forgotten all

about it. Not for long, however, for I had not asked

my patient half a dozen questions before I experienced

a violent pulsation in my head, and Mr. Field's ob

servations rose considerably in my estimation. The

pulsation rapidly increased, and soon became so severe

that each beat of the heart seemed to shake my whole

body. I regretted that I had not taken a more oppor

tune moment of trying my experiments, and was afraid

the patient would notice my distress, and think that I

was either ill or intoxicated. I was quite unable to

continue my questions, and it was as much as I could

do to tell him to go behind the screen and undress, so

that his chest might be examined. Being temporarily
free from observation, I took my pulse, and found that

it was much fuller than natural, and considerably over

100. The pulsation was tremendous, and I could feel

the beating to the very tips of my fingers. The pen I

was holding was violently jerked with every beat of the

heart. There was a most distressing sensation of ful

ness all over the body, and I felt as if I had been run

ning violently. I remained quite quiet for four or five

minutes, and the most distressing symptoms gradually
subsided. I then rose to examine the patient, but the

exertion of walking across the room intensified the pul

sation. I hardly felt steady enough to perform per

cussion, and determined to confine my attention to

auscultation. The act of bending down to listen caused

such an intense beating in my head that it was almost
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unbearable, and each beat of the heart seemed to me

to shake not only my head, but the patient's body too.

On resuming my seat I felt better, and was soon able

to go on with my work, though a splitting headache

remained for the whole afternoon. Were my symp

toms due to nervousness or anxiety ? Certainly not.

I will not say that I discredited Mr. Field's observa

tions, but after Dr. Harley's positive assertions I cer

tainly did not expect to obtain any very definite results

from so small a dose. Moreover, at the moment of the

onset of the symptoms I was engaged in consideration

of another subject, and had forgotten all about the

nitro-glycerine. I did nothing to intensify the symp

toms, but, on the contrary, should have been only too

glad to have got rid of them. The headache, I can

most positively affirm, was anything but fancy. Since

then I have taken the drug some thirty or forty times,

but I never care to do so unless I am quite sure that

I can sit down and remain quiet for a time, if neces

sary. It uniformly produces in me the same symp

toms, but they are comparatively slight if I refrain

from moving about or exertion of any kind. The

acceleration of the pulse is very constant, although

sometimes it amounts to not more than ten beats in

the minute. The temperature remains unaffected.

The pulsation is often so severe as to be acutely

painful. It jerks the whole body so that a book held

in the hand is seen to move quite distinctly at each

beat of the heart. The amount of pulsation may be

roughly measured by holding a looking-glass in the

hand and throwing the reflection into a dark corner
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of the room. Before taking the drug the bright spot

may be kept steady, but as soon as the pulsation begins

it is jerked violently from side to side. I have taken

all doses from one minim to ten, sometimes simply

dropped on the tongue, at others swallowed on sugar

or in water. I have not ventured to take more than

fifteen minims in a quarter of an hour. Once or twice

a ten-minim dose has produced less pulsation than I

have experienced at other times from a single drop ;

but then with the larger quantity one is careful to avoid

even the slightest movement. After a five-minim dose

I usually experience a certain amount of drowsiness—

a lazy contented feeling, with a strong disinclination to

do anything.

Thinking there might be individual differences of

susceptibility to the action of nitro-glycerine, I laid my

friends and others under contribution, and induced as

many as possible to give it a trial. I have notes of

thirty-five people to whom I have administered it—

twelve males and twenty-three females ; their ages

varying from twelve to fifty-eight. I found they
suffered from much the same symptoms as I did,

although it affects some people much more than others.

Of the numbers above quoted, only nine took minim

doses without experiencing decided symptoms. Wo

men, and those below par, are much more susceptible
to its action than are the strong and robust. A deli

cate young lady, to whom, adopting Mr. Field's

suggestion, I administered it in drop doses for the

relief of neuralgia, experienced very decided effects

from it, each dose producing a violent headache lasting
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from half an hour to three hours. A married woman,

aged thirty-five, took one minim with very little in

convenience, but was powerfully affected by two. She

was obliged to sit down after each dose, and was posi

tively afraid to move. It made her hot, and caused

such a beating in her head that she had to support it

with her hands. She experienced a heavy weight on

the top of the head, and also a sharp darting pain

across the forehead, which for a moment or two was

very painful to bear. A friend, who for some days

took four drops every three or four hours, informs me

that at times it affected his head
" most strangely."

The pulsation was very distressing, and often lasted an

hour or more, being intensified by moving. It has

relieved him of an old-standing facial neuralgia, and he

is enthusiastic in its praise. A young woman, aged 29,

complained that after every dose of the medicine—one

minim—"it seemed as if the top of her head were

being lifted off," and this continued sometimes for five

minutes, and sometimes longer. The medicine made

her bewildered, and she felt sick. A patient with a

faint apex systolic murmur was ordered one minim in

half an ounce of water four times a day. He took two

doses, but it caused
" such a beating, thumping, hot

pain" in his head that
he was unable to continue it. A

young man who was given nitro-glycerine in mistake

for phosphorus said it made is temples throb, and he

could see his pulse beat so distinctly
that he was fright

ened. It caused a burning and flushing in his face,

and
" took every bit of strength away." This would

last for twenty minutes or half
an hour after each dose.
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There was no headache. That alarming symptoms

may be produced by large doses, is shown by the fol

lowing case. A woman, aged 51, was ordered drop-

doses of the one per cent, solution every four hours.

This was taken well, at the expiration of a week the

dose was doubled. No complaint being made, it was

then increased to four minims, and after a time to six.

The patient said "the medicine agreed with her," and

even leading questions failed to elicit any complaint of

headache or the like. Atter the medicine had been

taken continuously for five weeks the dose was increased

to ten minims. The patient then stated that the medi

cine no longer agreed with her ; it made her sick after

every dose and took her appetite away. She always

vomited about five minutes after taking the medicine,

the vomiting being immediately followed by headache.

The medicine made her "go off in a faint," after each

dose. She had three "

fainting fits," in one day, and

could not venture to take another dose. She became

quite insensible, and once remained so for ten minutes.

Each fainting fit was " followed by cold shivers," which
<( shook her violently all over." Her husband and

friends were greatly alarmed, but she thought on the

whole it had done her good. She had never noticed

that the medicine produced drowsiness. In another

case a three-minim dose taken on an empty stomach

caused a feeling of faintness ;
"

everything goes dark,"

the patient said, "just as if I were going to faint."

The patient could take the same dose after meals with

out the production of any unpleasant symptom. Drow

siness is not an uncommon result of taking nitro-gly-
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cerine. A woman who was given drop-doses four times

a-day said that she usually went fast asleep immediately

after each dose, sleeping from three to four hours. In

my own case the desire for sleep was almost irresistible,

although the- sleep seldom lasted more than an hour.

In exceptional cases none of the ordinary symptoms

are exhibited. A man with epispadias—to be presently

mentioned—took twenty-five minims of the one per

cent, solution without any inconvenience.

I have since given nitro-glycerine in some hundreds

of cases and the results fully confirm the conclusions at

which I had arrived. In some intances it would appear

to produce its physiological effect even when merely

handled. My colleague Dr. Dupre tells me that he

often suffers severely from its effects after examining

samples of dynamite. He is always careful to wash his

hands thoroughly immediately after touching it, or he

soon experiences a most persistent headache, and is

sleepless the whole night. It is probable, however, that

after a time a certain amount of tolerance is established.

Major Majendie, the Hon. Chief Inspector of Explosives,

says that he has often
been struck by the extraordinary

ruddy complexion of the women who work in the dyna

mite factory in Ayrshire and their general appearance

of stoutness and health, in fact
"
a comelier lot of young

women it would be difficult to find." It is said, al

though I do not know how true it may be, that many of

them suffer from headache only on Monday after they

have been away from work for one or two days.

From a consideration of the physiological effects of

the drug, and especially from the similarity existing

c
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between its general action and that of nitrite of amyl,

I concluded that it would probably prove of service in

the treatment of angina pectoris, and, I am happy to

say, that this anticipation has been realised.

I was anxious to obtain a comparative series of sphyg-

mographic tracings, and for these I am indebted to the

kindness and courtesy of Dr. Fancourt Barnes, whose

extensive practical acquaintance with the sphygmo-

graph is a guarantee of their accuracy. Dr. Barnes

has taken over 150 tracings of my pulse, some show

ing the influence of nitro-glycerine, in others of nitrite

of amyl. It would be tedious to describe the observa

tions in detail, more especially as the tracings speak for

themselves, and we consequently give only a summary

of our results. Judged by the sphygmographic trac

ings, the effects of nitrite of amyl and of nitro-glycerine

on the pulse are similar. Both drugs produce a marked

state of dicrotism, and both accelerate the rapidity of

the heart's action ; they differ, however, in the time

they respectively take to produce these effects. The

full action of the nitro-glycerine is not observed in the

sphygmographic tracings until six or seven minutes

after the dose has been taken. In the case of nitrite of

amyl the effect is obtained in from fifteen to twenty

seconds, after an inhalation, or a dose has been taken

on sugar. The influence of the nitrite of amyl is ex

tremely transitory, a tracmg taken a minute and a half

after the exhibition of the drug being perfectly normal.

In fact, the full effect of the nitrite of amyl on the pulse
is not maintained for more than fifteen seconds. The

nitro-glycerine produces its effects much more slowly ;
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they last longer, and disappear gradually, the tracing

not resuming its normal condition for nearly half an

hour. The effect may be maintained for a much longer

time by repeating the dose. Nitro-glycerine is more

lasting in its power of producing a dicrotic farm of

pulsp-beat. and. consequently, in cases where the con

ditions of relaxation and dicrotism are desired to be

maintained for some space of time, its exhibition is to

be preferred to that of nitrite of amyl.

Influence of Nitrite of Amyl on the Pulse.

No. 1 —Before inhalation.

No. 2.—One minute after inhalation.

c2
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No. 3.—T.vo minutes after inhalation.

Influence of Nitro-Glycerine on the Pulse.

No. 1.—Before dose.

No. 2.—Two minutes after dose.
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■im

No. 3.—Eight minutes after dose.

MM
No. 4.—Nine minutes after dose.

IBB
No- 5.—Ten minutes after dose.
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No. 6.—Twenfy-two minutes after dose.

No. 7.—Twenty- six minutes after dose.

Whilst making some observations with nitro-gly

cerine on a patient suffering from epispadias, he called

attention to the fact that the administration of the

drug always caused an increased flow of urine. On

examination, fifty- three minutes after the administra

tion of a dose of twelve minims of the one per cent.

solution, the urine was seen spouting from the ex

tremity of each ureter in a little jet some three or

four inches high. Ordinarily the urine dribbles away

drop by drop, and never spouts out. The patient was

much amazed, and said that in the whole course of his

life he had never known it go on in that way." If he

took beer or spirits it would increase the flow, but this,
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to use his own expression, "licked everything." He

was made to lie on his face, so that all the urine might
be collected. In twelve minutes he secreted 6f oz. of

urine, the specific gravity of which was only 1000. He

was then given another dose of fifteen minims in a

little water, and in the next twelve minutes he secreted

7f oz. Three days later, no nitro-glycerine having
been given in the meantime, an observation was made

with the view of determining the normal rate of secre

tion. In half an honr he secreted 3£ oz., the specific

gravity of which was 1005. This, he stated, was more

than he usually passed, for he had taken three-quarters

of a pint of milk about two hours before, and
" it was

just running through him."

On another occasion a more systematic observation

was made. His urine was collected every quarter of

an hour for two hours, patient having had nothing to

eat or drink for four hours previously. The quantities

passed were as follows :—

1st quarter of an hour, 2| drachms.

2nd
..„

'

„ 2j „

He was then given fifteen minims of the one per

cent, nitro-glycerine solution in a drachm of water.

3rd quarter of an hour, 12 drachms.

4th
,, >)

16

5th
„ >J 63

6th
„ jj 8]

7th „ i) 5|

8th „ i)
3

The times were accurately taken, and in no instance

was any of the urine lost. The increased secretion was
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obviously due to the drug. It is noteworthy that the

maximum increase was not till the second quarter.

Every specimen was examined as it was passed, and

they were all free from sugar and albumen. The quan

tity was too small to admit of the specific gravity being

taken by the urinometer, except in the case of the fourth

quarter, when it was found to be 1003. It should be

mentioned that this patient was very insusceptible to

the action of the drug, and he experienced none of the

ordinary symptoms from this dose.

In another observation on the same patient the re

sults were still more striking. The same method of

collecting the urine every quarter of an hour was

adopted, and the following figures were obtained :
—

Sp. gr. Pulse.

1st quarter of an hour, 4 dr — f>4

2nd
„ ,,

10»dr 1003 64

Given twenty minims of one per cent, nitro-glycerine
in one drachm of water.

3rd quarter of

4th
„

an hour

))

Sp. gr.

,. ... 1000 ....

Pulse.

80

1000 .... . ... 76

5th
,, 1002 .... . ... 72

6th
,, . G8

7th ,, 41 dr 61

The acidity of the urine varied inversely as the quan

tity passed. Thus, before the administration of the

drug, it was distinctly acid, during the third and fourth

quarters it was almost neutral, the acidity then gradu

ally returned, till, in the seventh quarter, it was as

marked as it had been at first. No sugar or albumen
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was detected either before or after the administration of

the drug. The figures given under the head of pulse

are averages of several . observations made during each

quarter of an hour. No subjective symptoms of any

kind were produced. The experiment was commenced

at ten in the morning, and patient had had nothing to

eat or drink since breakfast at six. This epispadiac

man was curiously insusceptible to the action of the

drug as far as subjective symptoms were concerned. I

gave him the one per cent, nitro-glycerine solution on

ten different occasions, in doses of 3, 4, 4, 6, 12, 15, 15,

20, and 25 minims, without causing him a moment's

pain or uneasiness. He never complained of headache,

or beating or throbbing in any way, and yet the influ

ence, both on the pulse and on the secretion of the

urine, was well marked. Even the small doses affected

the rate of his pulse. Thus, on one occasion, his pulse

was taken every minute for eleven minutes, the average

being 68. He was then given a little water in a medi

cine glass— a practice always followed in these obser

vations—to test the effects of expectation. The pulse

remained constant at 68 during the next five minutes,

and six minims of the one per cent, solution were then

given in water. In a minute and a half the pulse had

risen to 76, and this increased rate was maintained for

the next fifteen minutes, when it sank again to normal.

On another occasion his pulse, taken on ten consecu

tive minutes, was found to be 80. He was then given

twenty minims of the one per cent, solution in water.

Half a minute after the pulse was still 80, in one and a

half minute after it was 96, and in two and a half
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minutes after it was 100, the average of the eight
minutes following the administration of the drug be

ing 96.

Such were the results of the ten series of obser

vations on this man—negative as regards his own

sensations. As a final experiment it was decided that

he should take a larger dose. At 11.51 a.m., sitting
still in the cool laboratory, and having had nothing
since an early breakfast, his pulse was 76. At 11.55

min. 30 sec. he took half a drachm of the one per

cent, solution in a little water. At 11.56, pulse 76 ;

at 11.57, 92; at 11.58, 96; soft and regular. At

12.4 he commenced yawning violently, and said he

felt very sleepy. At 12.7 the pulse fell to 68, the

yawning ceased, and he became very pale and com

plained- of nausea. He was found to be perspiring

freely all over the body, and was so hot that he kicked

off his boots. The nausea lasted till 12.10, when the

colour had returned to his face, and he said he felt all

right again ; pulse 76 to 80. There was no headache,
and even a sharp run upstairs failed to produce any

feeling of pulsation.

During the last four years I have employed nitro

glycerine in the treatment of many cases of angina

pectoris, and with marked success. It is not necessary
to reproduce them all in detail, and I have consequently
selected a certain number which will serve as examples
of the points I wish to illustrate.

The following was the first case of angina pectoris
treated with nitro-glycerine :

—

\y^ Case I.—William A., aged sixty-four, first came
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under observation in December 1877, complaining of

intense pain in the chest, excited by the slightest ex

ertion. It was distinctly paroxysmal, patient being

perfectly well in the intervals. The first attack was ex

perienced in September 1876. Patient was at the time

in his usual health, and was, in fact, out for a day's

pleasure in the country. The pain seized him quite

suddenly when walking. It was a most severe attack

—as severe a one as ever he experienced in his life. It

caused both him and his friends great alarm, and they

were most anxious that he should return home at once.

He cannot tell at all what brought it on ; he had been

enjoying himself very quietly ; it was not by any means

a cold day, and he had not been running, or even walk

ing faster than usual. He remained perfectly well until

the following April, when he experienced another similar

attack ; and since then he has been suffering from them

with increasing frequency. From September 1877, they

had been a source of constant anxiety, and it was only

by a determined effort that he could continue to follow

his occupation.

The attacks usually commence with a feeling of

warmth, then of heat, and then of burning heat, in

the chest, immediately followed by a heavy pressure,

from the midst of which proceeds an acute pain, so

that in a moment the whole chest seems as if it were

one mass of pain. It is almost impossible, he says, to

describe it, for he never felt anything like it before.

The pain is first experienced at a small spot on either

side of the sternum, corresponding to its junction with

the fourth costal cartilages. From the chest the pain
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flies to the inner side of the arm, at a point midway

between the shoulder and the elbow. It runs down as

far as the elbow, but never to the fingers. It is not

more severe .on one side than the other. During the

seizure, the patient suffers most acutely, and feels con

vinced that some day he will die in an attack. He

usually experiences some shortness of breath at the

time, but there is no feeling of constriction about the

chest. He can speak during the seizure, though with

some difficulty. The attacks are not accompanied by

any sensation of warmth or chilliness, but patient is

under the impression that he grows pale at the time.

These attacks are induced only by exertion in some

form or other, most commonly by walking, and especi

ally by walking fast. Walking up hill is sure to bring

on a seizure. Stooping down has a similar effect, and

the act of pulling on the boots will excite a paroxysm

almost to a certainty. He is almost afraid to stoop

down, and when he wants to pick up anything from

the floor, he goes down on his hands and knees. He

has a slight cough, but although it shakes him at times

it never brings on the pain. The attacks are not ex

cited by food, but exercise taken after meals is more

likely to induce them than when taken on an empty
stomach. Patient has noticed that they are far more

readily excited immediately after breakfast than at any

other period of the day. They are more readily in

duced, too, after an indigestible meal than at other

times, but patient is quite clear that no amount of

indigestible food per se will bring on an attack. The

paroxysms, as a rule, last only three or four minutes,
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but occasionally from twenty minutes to half an hour.

If they come on whilst he is walking they always con

tinue till he stops. Patient finds that stimulants afford

no relief. In the intervals between the attacks, patient

is perfectly well, and he feels that if he could only re

main absolutely quiet the whole day long he would be

quite free from pain. Practically, as he is obliged

to be out and about, he has several attacks, on an

average six or eight every day. At the time of coming

under observation, the seizures were rapidly increasing

both in frequency and severity. His family history

was fairly good. His father died at the age of eighty-

three, and hardly had a, day's illness in his life. His

mother died of phthisis, but only, patient says, through

catching cold, hers not being a consumptive family.

He lost two brothers—one at the age of eighteen, from

consumption, and the other in the tropics, cause un

known. He has two brothers and one sister living,

all well. There is no family history of gout, asthma,

fits, heart disease, or sudden death. He has four

children, one of whom (a boy) is consumptive, and

another (a girl) subject to facial neuralgia. Patient

is a bailiff by occupation, and is a remarkably intelli

gent man. He is a cool, clear-headed fellow, but little

prone to talk of his sufferings, although they are at

times very severe. He has travelled much, and has

lived in Egypt, Turkey, Italy, and Greece. For the

last thirty years he has been accustomed to lead an

active out-door life, seldom walking less than fifteen

miles a day, often very fast. He has, he says, done a

great deal of hard work in the way of pleasure. He
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usually smokes about two ounces of bird's-eye in the

week, and has done so for years. His health has

always been remarkably good, and with the exception

of rheumatism ten or twelve years ago, and pleurisy

seven years ago, he has never known what it is to be

laid up. He has never suffered from gout. On a

physical examination, it is noticed that there is some

fibroid degeneration of the arteries, and there is slight

hypertrophy of the left ventricle. There are no signs

of valvular disease, and there is nothing to indicate

the existence of aneurism. The urine was free from

albumen.

There could be no possibility of doubt respecting the

diagnosis. It was a typical uncomplicated case of an

gina pectoris.

Patient was placed for a week on infusion of quassia,
in order that he might be observed, and also to elimi

nate the effects of expectation. It need hardly be said

that he derived no benefit from this treatment. He

was then ordered drop-doses of the one per cent, nitro

glycerine solution, in half an ounce of water three times

a-day. At the expiration of a week he reported that

there had been a very great improvement. The attacks

had been considerably reduced in frequency, and, for

two or three days he had had only one attack—in the

morning after breakfast. The attacks, when they did

occur, were much less severe. He found, too, that a

dose of medicine taken during an attack would cut it

short. He had tried it several times, and it had always
succeeded. It would not act instantly, but still very

quickly ; so that the attacks were considerably short-
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ened. He was thoroughly convinced that the medicine

had done him good, and said he was better than he had

been since first he had the attacks. It was found that

the nitro-glycerine, even in this small dose, had pro

duced its physiological action. Patient complained that

for two or three days he had experienced a strange ful

ness in his head, with a sense of pulsation. The pul

sation was felt chiefly in the temples, but also across

the forehead. It caused him no positive inconvenience,

and he evidently had no suspicion that it was due to

the medicine. The dose was then increased to three

minims, and patient found that this gave him more

speedy relief. On two days during the week he

had no seizure at all—a most unusual circumstance.

Patient had adopted the plan of carrying his medicine

with him in a phial, and taking a dose if an attack

seized him in the street. It never failed to afford him

relief. The beating had increased considerably in in

tensity, and was described as being a "kind of a

pulse." Patient had discovered the fact that it was

produced by the medicine. It came on immediately

after each dose, and lasted about a quarter of an hour.

It was now experienced chiefly across the forehead.

Patient continued steadily to improve, and the dose

was gradually and cautiously increased. With the

increase in dose the pulsation became more severe,

lasting from twenty minutes to half an hour. When

twelve minims were given every three hours it became

a positive inconvenience.

On January 14th, the dose of the nitro-glycerine

solution was increased to fifteen minims every three
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hours. A few days later, he had a "kind of fit" im

mediately after having his medicine. The pulsation

came on as usual, but was quickly followed by head

ache and pain at the back of the neck. His speech
"

began to go off," and he felt that he would have lost

his senses had they not given him tea and brandy.

Patient took the fifteen-minim dose every three hours

from the 14th to the 28th of January, but on the latter

date had two "bad shocks." He took a dose of medi

cine in the morning as usual, and felt the customary

pulsation, which passed off after about half an hour.

An hour and a half later, he experienced a sensation

as if he would lose his senses. He did not fall, but

had to catch hold of something to prevent himself from

so doing. It did not last more than half a minute,

and there was no pulsation with it. The other seizure

occurred later in the day, and was of the same nature.

Patient attributed these attacks to the medicine, and

was in no way alarmed by them. He thought it ad

visable, however, to reduce the dose by a third, and

henceforth had no return of the fits. At this time,

his anginal attacks were so thoroughly kept in check

by the nitro-glycerine, that they gave him compa

ratively little inconvenience. He always carried his

bottle of medicine with him, and immediately on ex

periencing the slightest threatening of an attack, he

took a sip. Belief was certain, for even when it did

not at once cut short the attack, it eased the pain so

considerably, that he was able to go on walking. For

two months longer he continued the ten-minim dose,

sometimes taking a little more, and sometimes less.
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The attacks became gradually less severe and less fre

quent, the dose was reduced to one minim, and in April

he was so much better, that he was able to do without

the nitro-glycerine entirely. He continued to attend

from time to time until the following September, taking

nothing but cod-liver oil, and a little tonic, and during
the whole of that time, he had not a single attack. In

July, 1879, he was seen again, and said he was well

and strong. He had had a good deal of trouble and

anxiety, but his health was excellent. He had had no

return of the attacks. He could walk six miles at a

stretch at a good pace, and found no difficulty in going

up hill. He had gained weight, and ailed nothing.
I still hear from him occasionally, and he is now

(January, 1882) well and strong, and has had no

return of his old attacks. In this case, the cure has

been complete, and it appears to be permanent.

Case II.—The second case was that of Mrs. H. S.,

aged 53, who first came under observation in January,

1878. She is a married woman and the mother of eight

children. She complained of a "strange sensation"

in her chest, over her heart, coming on in fits several

times a day. It was not a pain, she said, at least not

an ordinary pain ; it was something more than that—it

was "just as if the life were going out of her." The

attacks would last only two or three minutes at a time,

but she seemed as if she could not get her breath, and

they frightened her. She could just say
" Oh dear !"

or something like that, but nothing more. She would

usually put her hand over her heart and press hard,

and that seemed to relieve her. She feels quite cold

D
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during an attack, and her friends tell her she gets pale

in the face. The sensation is referred to a spot corre

sponding in situation to the point of maximum intensity

of the heart's beat. It always keeps in the same place,

and never flies to the shoulders or runs down the arms.

In the intervals of the seizure she is perfectly well.

There is no flatulence, nausea, vomiting, numbness in

the arms, or vertigo, and the attacks are not followed-

by any discharge of urine. Patient never has an attack

when quiet. The slightest exertion will bring one on :

going upstairs will always do so, and even if she goes

up very slowly she is sure to get an attack. She does

not often get them on level ground, unless walking fast,

and then she gets them. Going up-hill brings them on

much more readily than walking on level ground. She

can always tell, she says, when the ground is rising ;

she knows directly. Shaking up a bed will bring on

the pain at once. She dare not do it now, that is a

great bother to her. Any little exertion is enough, as,

for example, putting on her jacket or reaching up to

the clothes line. Stooping down to lift anything brings

them on, but not simply stooping down, as in pulling

on her boots. Leaning back is certain to bring them

on ; the least excitement will do so—in fact, anything
that worries or upsets her. They are not in any way

influenced by food. Cold feet will not bring them on,

nor will a hot room. These attacks commenced at the

beginning of last summer (1877), but were not so bad

as they are now. They worried her a good deal, lasted

on and off for two or three months, and then went

away. She cannot tell at all what brought them on.
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They returned on the following November, and have

been getting worse ever since. Now she usually has

seven or eight attacks a day, but the number depends

very much on what she has to do. For some time past

they have been gradually increasing in frequency, and

are now far more readily excited than formerly. Her

general health is fairly good. She has had a bad cough

every winter for the last eighteen years. What with

the cough and the children, she has never been very

strong. She has never suffered from gout or anything
like it. Patient's father died of gout and bronchitis.

He had suffered from gout since he was twenty-one,

and had large chalk stones. He was addicted to drink

all his life more or less. His father and brother died

of asthma. Patient's mother died in confinement, and

she has no brothers or sisters. She lost one of her

children from bronchitis and another from consumption.

None of them ever had fits or St. Vitus's dance. On a

physical examination, marked arterial degeneration is

noticed. There is slight emphysema. There are no

signs of aneurism and none of valvular mischief. Urine

normal.

Here, again, little doubt was entertained respecting

the diagnosis. It was not a typical case of angina

pectoris perhaps, but it assimilated more closely to that

type of disease than to any other. There could be no

doubt about the reality of the patient's sufferings.

After a preliminary course of camphor-water, the

patient commenced taking nitro-glycerine on February

4th. She was ordered one drop of the one per cent.

solution in half an ounce of water every four hours.

d2
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In three days she reported that the pains had occurred

less frequently ; that they did not last so long. The

pains were much shorter, and
" there was a good bit of

difference." She complained that the medicine had

given her
" such a strange sensation." It gave her

"
a

kind of pain inside her head," and brought on a throb

bing across her forehead just where the hair begins.

After each dose she felt powerless for about ten minutes

and had to sit down, feeling that she could not do any

thing. The dose was then increased to four minims

every four hours, and this gave very marked relief to

the anginal symptoms. The pains, she said, were very

much better, and a dose of the medicine would always

cut them short, almost at once ; they were less frequent,

less severe, and did not last so long. She was no longer

afraid to hurry about the house, and was able to per

form many little household duties that had been long

neglected. She spoke very positively as to the good

the medicine was doing her, but at the same time com

plained that it affected her most powerfully. The

throbbing in her head after the dose was very strong,

and lasted nearly twenty minutes ; it was accompanied

by a darting pain, and she felt cold all over; she had to

sit down, and could do nothing as long as it lasted.

The patient continued to improve, and on February

21st she said she had taken a long walk the day before,

not only without difficulty but with pleasure. Under

ordinary circumstances the exertion would have brought

on an attack and she would probably have had to return

home. The attacks are now experienced only once cr

twice a day, in spite of her getting about much more ;
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and they are very much slighter than formerly, not last

ing half the time. She does not take much notice of

them now and no longer has to stop and put her hand

over her heart. Some days she is entirely free from

them.

Curiously enough, although the dose of the nitro

glycerine had been gradually increased to ten minims

every four hours, the patient complained less of the

throbbing in the head. During the following week the

dose was increased, first to fifteen and then to twenty

minims every four hours. The effect of the larger dose

was very marked. She said the medicine made her

" feel very bad ;
"

she was afraid of it, for she felt it to

her very fingers' ends. She throbbed all over—fingers,

toes, and all. It affected her powerfully, and she had

to sit down on the bed for nearly three-quarters of an

hour after each dose. It caused noises in her ears just

like the rushing of water, and made her feel cold all over.

Sometimes it produces curious fits of gaping ; she went

on yawning and yawning, and seemed as if she would

never stop. It never made her feel faint, and when it

was over she felt quite well again.

The dose of the medicine was now gradually de

creased, and on March 7th it was abandoned in favour

of general tonics. The patient was seen again early in

1880. She had then a bad cold on the chest but had

not had a single bad attack of pain. I heard of her only

a few weeks ago (January 1882), and she was then well

and strong.

Case III.—E. A,, aged 61, a painter's labourer,

was first seen on April 11th, 1878. Complains of a
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pain in the chest, which comes on when he walks.

The pain is referred to the midsternal region, and is

said to cover an area about the size of a teacup. It

is a dull, heavy, tight pain. It begins in the chest,

and then passes through to between the shoulders.

During severe attacks it sometimes runs down the

left arm as far as the elbow ; it never extends to the

lower extremities. It is excited by exertion, and chiefly

by walking. It comes on suddenly, and he is obliged

to stop and wait till it goes off. He may have to stop

for a minute or two, or even longer. It often returns

when he starts again. When walking it may come on

several times in the course of half an hour, until at last

it brings him to a full stop. If he walks fast it will

bring it on, and so will going up hill. His ordinary
work does not excite it, nor does stooping. He gets it

chiefly morning and night, going to and returning from

work. Has not noticed that it is more readily induced

after meals, and does not think that food influences it

in any way. When pain comes on he gets pale—so his

friends tell him. Does not feel anxious, and the at

tacks do not frighten him at all. They are not accom

panied by palpitation, but, during the attack, "he feels

very full," "as if he must burst," or "as if his chest

wanted moving." Patient has " knocked about a bit in

his time," but has been
"

fairly steady." First he was

on a farm, then in the police, then a wheelwright, and

now he is a painter's labourer. When in the police he

was advised to resign on account of weakness of his

chest, but does not think his chest was really affected,

for he had no cough, and has always felt well and
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strong. Is subject to gout, and had his first attack

about three years ago. No history of syphilis. Has

been a great smoker for the last forty years ; used to

smoke an ounce or more nearly every night, especially

when on night duty, and it was always shag tobacco,

and the strongest he could get. He experienced his

first attack twelve years ago, when working on the

Thames Embankment. It was the same kind of pain

as he has now, but it went off in a week or two. A

year later he had a return of it, which lasted for a few

weeks. Eight years ago a fire broke out, and he ran a

mile and a half to fetch the engines. This brought on

the attacks again, and he has had them more or less

ever since. He has been getting worse during the last

year, and especially during the last few months. On a

physical examination, it was found that the pulse was

irregular both in force and rhythm. There was some

arterial degeneration, and a slight arcus senilis was

noticed. No organic disease of the heart or lungs

could be detected, and there were no signs of aneurism.

Patient had a peculiarly anxious look, which was very

noticeable. No albumen in the urine.

After a short course of camphor-water, patient was

ordered a drop of the one per cent, solution of nitro

glycerine in half an ounce of water, to be taken, every

four hours. Four days later the patient reported that

there had been a great improvement. The attacks

were much less frequent, and that morning he had

walked to his work without having a single seizure—

a thing he had not done before for he could not say

how long. The attacks at night going home were just
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as frequent, and he did not think they were less severe

when they did come on. He had never taken a dose of

the medicine when the attack was on him, so he could

not say if it would cut it short. After each dose of the

medicine he gets a pain at the back of the head, which

comes on in about ten minutes and lasts half an hour.

Says it is almost the same kind of pain as he has in his

chest—"
a heavy dull pain ;

"

no beating or throbbing ;

no pain across the forehead or at the top of the head.

Sometimes gets a "choky sensation in the throat" after

the medicine. A few days later patient came again,
and stated that he was steadily improving. At this

visit he was given a single dose of two drops of the one

per cent, solution on a piece of sugar. It produced

slight flushing of the face and a marked increase in the

fulness of the arteries. The pulse, which had pre

viously been 98, rapidly rose to 112. The flushing was

in a few minutes followed by intense pallor, and patient

complained of feeling faint. He had to be supported to

the sofa, his pulse was found to be very feeble, and it

was a quarter of an hour or more before he was suffi

ciently recovered to stand alone. The patient was

directed to continue the one-drop dose every four

hours, and to take an extra dose when he felt the

pain coming on. A week later he said he thought he
was nearly well. For four days he had not had a

single attack, although he had had a great deal of

walking to do. When he felt any indication of the

onset of the pain, he took a sip of his medicine, and it
was all gone in a moment. He could walk to his work

without the slightest difficulty, and even coming home
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at night gave him no trouble. The other day he

walked the best part of a mile in a shower of rain

quite briskly, and was none the worse for it. After

each dose he experiences a pain at the back of the head

and also over the forehead. A week later the dose was

increased to two minims every four hours, and this was

taken without difficulty. The medicine, he said, did

not upset him at all. It had done him a deal of good,
and he did not know what he should do without it.

The dose was gradually and cautiously increased to

eight minims every four hours. This was taken with

out difficulty, patient remarking that it did not upset
him as it used to do. He was quite free from the

attacks as long as he continued taking the medicine,

but they returned immediately he discontinued it. He

still attends at long intervals to report himself, but is

practically well.

I have to thank Dr. Einger for his kindness in having

frequently examined these and other patients.

The next case is of interest, from the fact of the

patient himself being a medical man. The treatment

was conducted entirely by correspondence.

Case IV.—In February, 1879, Dr. J. wrote to me

saying that he was suffering from angina pectoris and

that his symptoms bore a close resemblance to those of

W. A., (Case I). In May, 1878, being then 65 years

of age, he was suddenly seized, whilst hurrying up hill

to attend an urgent case, with a severe pain under the

sternum, which gradually extended all over the chest

and down the left arm, compelling him to stop and re

main motionless for some minutes. He subsequently
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had several similar attacks at short intervals. At first

they came on only at night, awaking him from sleep

and lasting sometimes from twenty minutes to half an

hour. The pain was usually accompanied by a sense

of oppression as if the chest failed to expand properly,

or as if sulphur had been inhaled. A little later he

found that the attacks were always induced by walking,

or by hurry or excitement of any kind. Going up hill

would be sure to bring it on, whilst riding could not

even be attempted. Dr. J. had been carefully examined

by several medical men by whom he was assured that

there was no organic disease of either heart or lungs.

He was under the impression that he was gouty, al

though he had never had a developed attack. The

nitro-glycerine was at once commenced, with what

success will be gathered from the following extract

from Dr. J's. letter to the Lancet, April 19th, 1879.

He says :
—"I began to use the medicine at first in

small doses—two minims of the one per cent, solution

of the nitro-glycerine, every three or four hours during
the day. I always found relief if I took the dose when

I felt the first threatening of an attack, and the par

oxysm was- staved off. I continued to take the two

minum doses regularly every three or four hours for

about four days ; and, as the attacks did not trouble me

so much, I began to dimmish the frequency of the dose

and only took it when I felt an attack threatened. I

always carry an ounce and a half bottle of the diluted

solution in the breast pocket of my coat ; the bottle

carefully marked for six doses, each dose containing
five minims of the one per cent., solution. If I feel an
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attack coming on I apply to my bottle and at once feel

that I am saved a paroxysm. The action of the medi

cine seems to commence the moment it is swallowed.

It produces always a feeling of fulness in the head,

singing in the ears, a sensation of pulsation all over,

especially in the head ; severe at the root of the nose as

if epistaxis were threatened. I do not suffer from head

ache and the congested feeling soon goes off. It is a

great boon to have a remedy in which you can have

perfect confidence that the painful attacks can be con

trolled. I have not had any severe attack of the dis

ease since I got the solution and began to take the

drug, six weeks ago. I am, however, still unable' to

use my own powers of locomotion. I cannot walk

without bringing on an attack of angina, especially if

I go up hill or up stairs : even on the level I am obliged

to walk slowly : but with my little bottle of solution in

my pocket I can get about, feeling perfectly armed with

a remedy to control an attack, if it should come on."

I have since had several communications from Dr. J.

who tells me, (November, 1881), that he has now re

tired from the active duties of a large practice and is

almost free from his old attacks.

So many cases of angina pectoris treated successfully

with nitro-glycerine have of late' been published, both

in this country and abroad, that it seems hardly neces

sary to add to the number. Much, however, may be

learned from a study of unsuccessful cases, and I give

in detail every case in which I have failed. ■'>

The following case unfortunately terminated fatally :
—

Case V.—William H., a coachman, aged 36, came
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as an out-patient to the Eoyal Hospital for Diseases of

the Chest on the 10th of May, 1880, complaining of

pain in the chest on the slightest exertion. The pain,
he says, comes on quite suddenly, and often lasts five

minutes at a time, gradually passing away. He feels

it in front, "right in the hollow," (indicating ensiform

cartilage), and it then seems to go right through to be

tween the shoulders, (at about the level of the angle of
the scapula), and after that it runs down the inner side

of the arms—both arms—as low as the elbow, but

never to the fingers. It takes away all power from the

muscles of the arms when it comes on, so that he

cannot hold anything in his hands. When the pain
comes on, there is a throbbing in the chest, which

mounts up right into the throat. The chest feels as if

it were loaded. He is short of breath, too, and feels that
he must keep quite quiet. It does not make him feel

frightened in any way. He has been told that he gets
very pale when the pain is on him.

The attacks are always brought on by exertion. If

he keeps quite quiet he hardly ever gets an attack, but
the slightest hurry or excitement will do it. Stooping
down is always sure to bring it on, such as trying to

wash his face at the sink, or trying to clean his boots

on. Putting the collar on the horses will bring it on,
and even putting on his own great coat. If his car

riage is ordered out in a hurry, he has to get one man

to pull it out for him, another to harness the horses,
and a third to help him on with his own great coat. If

he were to attempt to do anything himself, he would be
done up in a minute and fit for nothing. If he gets
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a pair of pulling horses it tries him very much, and
"
starts his chest

"

at once, but with an ordinary quiet

horse he can get along very well. Walking will often

bring on the attacks ; yesterday he had to go for a

newspaper, it was only a five minutes walk, but it took

him a quarter of an hour to get there. He oannot walk

fast, and is obliged to take things very easily. Directly
he attempts to bustle about it is all up with him. As

for running, it is out of the question, if he were to try

to run ever such a little he would get the pain at once,

he could'nt do it to save his life. Excitement he thinks

will bring it on, but since the commencement of the

present illness, he has taken good care not to get ex

cited in any way. Tea or coffee, or lemonade or soda-

water, will not bring it on.

He has noticed that the pains are most likely to come

on after he has had a meal, but if he can remain quiet

after his meal he is all right, and is none the worse for

it. The pain is more likely to come on after breakfast,

on moving about, than after any other meal. He has

never had an attack at night.

As a rule the attacks come on quite suddenly, but

sometimes he can feel the pain coming on, and then

he "

stops and rests, to prevent it coming on too tight,"

he might stop for a minute or two and lean against

anything, but when time is not an object, he stops for

five or ten minutes, for he never feels quite comfortable

and safe till then.

It is impossible for him to say how many attacks he

has in the day—it depends entirely on what he does.

For some time past he has been feeling very queer,
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but he had no bad attack till about four or five weeks

ago, when putting on the harness began to bother

him, and he has been getting worse ever since. Three

weeks ago, he knocked off work on account of the pain,

and rested for a fortnight, he was nearly well at the

end of that time, but directly he went back, he felt it

worse than ever. He is now at work, but has very

great difficulty hi doing anything.
Patient has been a strong man all his life. He has

worked for a horse-dealer, and has been accustomed to

drive young untrained pulling horses. He never had

rheumatic fever, and never gout. He has been a great

smoker—about half an ounce a day, but the last four

years he has been in a place where he could not smoke

regularly and has not had half an ounce a week. He

has lost flesh a little. On physical examination of the

chest, nothing wrong was detected. There was no

murmur, and no sign of aneurism.

It was clearly a simple case of angina pectoris. To

begin with, he was given as a placebo, a mixture of

sulphate of magnesia and peppermint water, and the

attacks continued as usual. On the 13th of May he

was ordered the following :
—

Sol. Nitro-Glycerine 1 per cent, tu, 80.

Aq. ad. Oj, M.

A teaspoonful gradually increased to a table -spoonful

every three hours, with an extra dose at the commence

ment of each attack.

At the expiration of a week he reported that he had

taken all the medicine. He said that even a teaspoon

ful caused a curious throbbing in his head, and that
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when he took a table- spoonful it was worse. The

medicine would not stop the pain if he kept on walk

ing, but if he stopped it would send it away quickly.
The dose was then increased to two minims of the

solution, and from that he derived much more benefit.

On the following day he walked two miles without an

attack, whereas usually he could not walk a quarter of

a mile without having to pull up. He felt so much

better, that one day he walked quite fast ; the pain

seized him, he stopped and took a dose of medicine,

and was soon all right again. On the 24th, the dose

was increased to six minims, and on the 27th, to ten

minims. On the larger dose he improved very rapidly.

He walked two miles and a half, and had to stop only

once just for a little rest. He thought the pain was

coming on, so took a good pull at his medicine, and

was soon all right again. He can put on his boots

himself, and feels so much better that he thinks he

could go back to work again. He says the pain never

goes to the shoulders now, and the attacks are much

less severe than they used to be. The medicine causes

a good deal of throbbing in his head, but he can put up

with that. He takes on an average ten doses a day,

equal to a grain of the pure nitro-glycerine. On the

31st, the dose was increased to fifteen minims in the

half ounce of water, and of this he took a pint in four

days. He several times walked from two to three miles

straight off, at a good pace, and felt none the worse for

it. He complained that the medicine affected his head

more
" it got right up to the top and kept on throbbing

there." For the next eight days the attacks were less
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severe and less frequent, and he took only thirty-two

ounces of the mixture. He then said he feared the

medicine was losing its effect, for the attacks came on

on the slightest exertion. On the previous day he had

a bad attack, from straining, and could not move for

ten minutes. He found too that suddenly turning over

in bed would bring on the pain. The dose was then

increased to twenty minims every three hours, and this

he said did him much more good. The stronger it was

the more quickly it checked the pain. For four days

he had not a single attack, and felt so much better and

stronger in every way, that he determined to go back to

work. On the following day, June 15th, he was driv

ing a drag, when he stopped and appeared to be in

pain. He was taken into a house, and managed with

difficulty to give his name and address, and ask that

his wife might be sent for. He then became uncon

scious, and in a few minutes wras dead.

He would in all probability have lived much longer

had he not determined to resume work.

Case VI.—J. H., 48, a boatman, was first seen Oct.

6th, 1880. He complained of a most acute pain in the

chest, coming on in fits, starting from a point which

he indicates—about half way between ensiform carti

lage and umbilicus, and then passing upwards to the

shoulders, but not running down the arms. It lasts

usually ten minutes, but sometimes twenty, and takes

away all power from him, so that he has to sit down.

He is employed on the canal, but can no longer work

as the slightest exertion brings on the pain. The

number of attacks in the day depends entirely on what
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he does, or rather tries to do, but he has had as many

as twenty in the twenty- four hours. He cannot walk

a mile without having to stop five or six times. He

has to stop absolutely, for he feels timid and faint, and

sweats all over. His first attack was seven weeks ago,

and up to that time he had been a perfectly healthy

man. He is not a smoker. A careful examination of

the chest failed to detect any signs of disease. The

nature of his illness was explained to him, and he con

sented to give up work entirely, although he said it was

absolutely necessary that he should go the present trip

as it was too late to provide a substitute. He was or

dered drop doses of the one per cent, solution, with

spirits of chloroform and peppermint water, the dose

to be increased to four drops if necessary. Nine days

later, he called on his employers to say that the medi

cine had done him a great deal of good, that he was

better in every way, and that he was just off to see me,

to get a further supply. As he passed the window he

dropped down dead.

The following case also terminated fatally, but it was

not a simple case of angina pectoris, there being exten

sive cardiac mischief.

Case VII.—James 0., a labourer, aged 38, came

under my care as an out-patient at the Eoyal Hospital

for diseases of the Chest, in January, 1880, complain

ing of pain in the chest. His story, told very much in

his own words, is as follows :
—He has an attack almost

every time he goes out. For the first hour when walk

ing he gets it every three or four hundred yards, 60

that it is difficult for him to get along, and he has to

E
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go very slowly. It is a severe pain in the chest, on the

left side, over the heart, it begins there and then goes

into the left arm and runs down to the wrist. When

it seizes him, it lasts for a minute and a half or more,

and he has to stand quite still, or he pretends to be

looking in the shop windows, so that people may not

notice him. Walking or exercise of any kind brings
it on, so that he has done no work for the last three

weeks. Going up hill is very bad for him, he is sure

to get it, and cannot walk so far going up hill as he can

on level ground. Stooping down does not bring on the

pain. If he ventures out directly after a meal he is

more likely to get it than if he waits for a time, and it

is always more likely to come on when first he goes

out. He often gets the pain .when undressing, but

never when actually in bed. He finds that the best

thing to ease it is something hot—hot coffee or whisky

and water, for example. Cold things always make it

worse.

His first attack was about two months ago, he was

carrying a board up a high ladder and before he got

to the top the pain seized him in the chest on the left

side, palpitation came on and he had a hard job to get

to the top. He got his mate to help him, and when he

got to the top and was safe he stood there for close on

five minutes trying to get right again and not able to

move a step. It passed off after a bit and he kept on

with the work that day, for it was a light job he was

on. The second attack was five weeks ago, he was

carrying a shift for the plasterers upstairs, when the

pain came on so severely that he had to knock off at
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once, and has not done a day's work since. On being

questioned about his mode of life, he said that for the

past three months he had been pretty steady, but

before that he used perhaps to take a drop more than

was good for him. His way he explained was this : he

used to take a good lot all at once and then go without

for a week or two. He drank beer mostly, a gallon or

more some days, but very little spirits, except perhaps

"a go of whisky now and again." He had been, he

said, a pretty good smoker in his time, he was twenty-

three before he began and then he took half an ounce

of shag a day, and perhaps chewed besides. He was

always healthy before this and was never laid up in

any way. No gout or rheumatism, and no rheumatic

fever. No family predisposition.

The patient had a curiously anxious care-worn ap

pearance, and always spoke slowly and quietly, so as

to avoid the slightest hurry or excitement. He says

he feels frightened if anyone speaks to him quickly or

sharply. On examination of the chest, a loud double

aortic murmur was detected, but there was no increased

area of dulness. Urine, sp. gr. 1024, slight trace of

albumen. No elevation of temperature.

He was given a mixture containing spirits of chloro

form, spirits of ether, and compound tincture of laven

der, but it failed to ease the pain.

On January 8th, he was ordered two minims of the

one per cent, alcoholic solution of nitro-glycerine, in

half an ounce of water, to be taken every three hours,

with an extra dose at the onset of each attack of pain,

three days later he reported that the medicine eased

e2
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him at once—directly he had taken it. He had just

as many attacks but could stop them by taking the

medicine. He had not experienced any inconvenience

from it, and the dose was increased first to four minims

and then three days later to eight minims. The larger

doses did better than the small. If the pain came on

in-doors, and he took a dose, it was arrested at once,

but if he were out-doors, and tried to go on walking,

the pain soon came back in spite of the medicine. On

the 19th, the dose was increased to 14 minims, every

three hours, and that very night he had two most

severe attacks whilst in bed—the worst he had ever

had. They came on when he was asleep, the first

lasting he thinks half an hour, and the second a quar

ter of an hour. He took a dose of the medicine both

times, but it gave him no ease. For the next day or

two he had fewer attacks when out and about, and

could walk farther without getting the pain. He com

plained that the medicine was very cold, and said that

cold things were very apt to bring on an attack. He

always kept his bottle close to him so that it might get

warm before he took his dose. He was next ordered

tuxx in half an ounce of cinnamon water every three

hours. The attacks became more and more frequent
bo that he was hardly ever free from them. One even

ing when out walking he had an attack that lasted a

good half hour, he managed to walk on slowly, but had

to stop seven or eight times in half a mile. When he

stopped the pain was a little easier, but directly he

attempted to move it came on again. He took two

doses of the medicine with about a quarter of an hour's
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interval, but it gave him no relief at all. It will stop

the attacks he has when in-doors, but not the out-door

attacks sufficiently to enable him to go on walking.

He still experienced no difficulty in taking the medi

cine. On the 26th the dose was increased to half a

drachm of the one per cent, solution every three hours.

The pains now came on not only on exertion but also

when he was perfectly quiet. One night he took five

doses from the time he went to bed to the time he got

up. It eased the pain, but he had to take it almost

continuously to get much relief. It was now deter

mined to give nitrite of amyl a trial and he was given

a bottle and told to inhale freely at the onset of each

attack. This certainly did him good—it eased the

pain, although it would not stop it if he tried to go on

walking. It did him most good at first and then it

seemed to lose its effect and get stale as if it had lost

its strength. He was given a fresh bottle, but it was

no better and did not stop the pain at all. The attacks

became more severe and more frequent, and he could

not even walk a hundred yards without getting the

pain. He was not even safe in bed, and one night it

lasted three-quarters of an hour straight off. He could

not say which did him most good, the nitro-glycerine or

the nitrite of amyl, but neither seemed to help him

much. He was tired and worn out and his life was a

misery to him. Once more the nitro-glycerine was

tried, this time in 45-minim doses, eight times a day.

At first it seemed to have an almost magical effect, and

one day he walked two miles straight off without any

inconvenience. The medicine he said seemed to have
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regained almost all its own power, and for a time he

seemed almost well. A week later, however, the pains

returned and the dose was increased to a drachm of the

one per cent, solution eight times a day. He com

plained that it affected his head, but it was not much

and he could bear it. In another week the dose was

increased to seventy-five minims. This gave him much

more headache, but it checked the pains most wonder

fully. The dose was now increased, first to ninety

minims, and then to a hundred minims eight times a

day. This large dose—eight grams of pure nitro

glycerine in the twenty-four hours gave him some

headache, but it soon passed off. It eased the pain

very decidedly, and he felt that he could not do without

it, he "craved for it," he said, it worked round his

heart and down his left arm and then he was easy.

At the expiration of a week the dose was increased to

one hundred and ten minims. On the following even

ing he had a very bad attack, or rather a series of

attacks, lasting in all an hour and a half. He had

some hot port wine and then some nitro-glycerine on

the top of it, but it made him worse if anything.
Three days later he came again to the hospital and was

admitted as an in-patient. He was kept strictly in bed

and as far as possible free from excitement. From

March 25th to April 11th, he was given nothing but

camphor water, and practically all treatment was aban

doned—at all events temporarily. On the 12th he was ■

allowed to get up, but the pain was so great on even

the slightest movement that the nitro-glycerine solution

had to be given again, although this time only in five
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minim doses. On the 15th, the dose was increased to

fifteen minims, and on the following day he was dis

charged, having benefited decidedly by the enforced

rest. On. the 19th he came again, as an out-patient,

and seemed so much better that the dose . was reduced

to ten minims.- On the 21st he had a violent paroxysm

of pain whilst in bed and died almost immediately.

No post-mortem examination was obtained. The wife

stated that he had unfortunately run short of medicine,

so that in this the final paroxysm she had none to give

him.

The great point of interest in connection with the

case is the wonderful insusceptibility of the patient to

the action of nitro-glycerine. The following table

shows the quantity of the one per cent, solution taken :

Date. Dose. When Taken. Total.

Jan. 8 to Jan. 12

„
H

„ »
15

„
15 „ „

19

„
19 „ „

22

„
22

„ „
26

„
26
„
Feb. 2

Feb. 16
„ „

23

„
23 „

March 1

March 1
,, ,,8

,,
8
„ „

11

„
H

,. ,.
18

,,
18

„ „
25

April 12 „ April 15

„
15

„ „
19

2 minims

4
„

8

14

20
„

30 „

45
„

60 „

75 „

90 „

100 ,,

110

5
„

4
„

8 times a day

4
"

25
„

64 minims

96
„

256
„

336
„

640
„

1680
„

2520
„

3360
„

4200
„

2160
„

5600
„

6160
„

60
,,

400
„

27,532 „

= 275 grains of pure nitro-glycerine.

The patient took doses equivalent to over a minim of
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the pure drug eight times a day with hardly any incon

venience. It will be seen that from March 11th to

18th, he took daily 800 minims of the one per cent.

solution, or 56 grains of pure nitro-glycerine in the

week. From March 18th to the 25th, he took 6161

minims of the solution, equivalent to over a drachm

of the pure drug. I have given nitro-glycerine to hun

dreds of patients, and never before met with anyone

who could take anything like that quantity, in fact,

from 15 to 20 minims of the one per cent, solution

may in the majority of cases be regarded as a dan

gerous dose. That the solution was active was proved

by administering it to other patients, in all of whom

the usual symptoms were produced. I had at the same

time under observation an angina pectoris patient who

could not take more than two- thirds of a minim of this

same solution without suffering from throbbing head

ache and persistent sleeplessness.

Another point of interest is the progressive increase

in the severity of the attacks. At first the nitro-gly
cerine did a great deal of good, but subsequently it

proved of comparatively little value. The slight benefit

derived from the nitrite of amyl is also worthy of note.

The severity of the attacks is indicated not only by
their duration and frequency, but also by their onset at

night during sleep. It is probable that in this case no

treatment would have proved of much avail, although
both the nitro-glycerine and nitrite of amyl acted as

palliates. It is unfortunate that in the last and fatal

paroxysm he should have had no medicine.

The next case presents many points of interest.
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That a man should suffer from anginal attacks for

thirty years is, I think, almost unprecedented. His

susceptibility to the action of nitro-glycerine affords a

marked contrast to the last case. I have included it

amongst the failures, but it should be noted that the

patient frequently stated that the nitro-glycerine had

done him more good than anything he had ever taken.

Case VIII.—S. W., 56, formerly a warehouseman,

now a clerk, but lives chiefly on an allowance. Is

subject to sudden attacks of pain at the chest, which

seem to be at his heart. It is a sudden pain or cramp,

he cannot describe it in any other way, but it is most

severe. It always comes in the chest but not always in

the same place. It generally flies to the left shoulder,

but never down the arm. The attack lasts from five

minutes (a short one) to an hour (a long one). He

had it once for five hours, but that was a succession of

paroxysms. He volunteers the statement that he feels

as if he would die in an attack, and that he is afraid to

go out on that account. The attacks occur most fre

quently out of doors, sometimes the least exertion will

bring them on. Stooping down will bring them on

more quickly than anything. Can manage gentle

walking fairly well, but the slightest attempt to hurry

brings on the pain at once, and he has to stop. Lift

ing or straining will always bring on a bad attack.

Excitement has the same effect, and he never gets

angry or quarrels. Depressing emotions readily ex

cite it, and although he is a church goer, he has to

avoid eloquent preachers. He takes a great interest in

politics, but would not dare go to a political meeting.
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He is more likely to suffer from an attack after break

fast or supper, than at any other time, and he rarely

goes out for two hours after breakfast. Things that

produce flatulence do him harm, he is afraid to take

beer, and finds that the best thing is a little weak spirit

and water, but he is most obstemious in every way.

Sunshine and heat will bring on the pain, and so will

extreme cold.

He has suffered from these attacks for thirty years,

and on this point he speaks decidedly. Twenty- six

years ago he was under the care of Dr. Eisdon Bennett

when the Victoria Park Hospital was at Finsbury, and

his complaint was then diagnosed as Angina Pectoris.

He has also been under the care of Sir Thomas Watson,

Dr. Peacock, and most of the better known physicians
and surgeons of the day. His attacks when first they
came on were much of the same character as they are

now, but they were not so frequent and did not last

so long. He was once for a year without an attack.

During the last four years the attacks have occurred

much more frequently, and have been of longer dura

tion. He has now on an average two or three or per

haps half a dozen slight attacks in the day, and then

a bad one about once in two days. He never goes a

day now without an attack of some kind. His chest

has been carefully examined many times, but nothing

wrong can be detected ; pulse 86, regular.

He was ordered two minims of the one per cent.

solution of nitro-glycerine every three hours. Three

days later he returned, saying he could not take it, it

made him so ill. He related his experience of the first
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dose ; it had no sooner gone down than it seemed to

rise from the chest into the head, there was a tre

mendous sense of fulness, and he felt as if his head

would burst. It seemed to bring on the pain. It kept

him awake, and he was excited and restless. He was

afraid to take it during the paroxysm for fear it should

make him worse. He expressed a strong opinion that it

would not suit him, and said he would rather not take

any more. He says he is very susceptible to all drugs,

digitalis in even the smallest dose upsets him at once,

opium always keeps him awake, and he has never been

able to smoke.

The dose was reduced to a quarter of a minim every

three hours. He took this without much difficulty,

although it still caused some fulness in the head. He

thought it shortened the duration of the attacks. After

taking it for a week the dose was increased to a third

of a minim, and it was given in peppermint water. He

again complained that it was too strong, and that it

kept him awake. He says it certainly eases the pain,

the attacks do not last so long, and there is not that

terrible sense of terror with them. The dose had to

be reduced to a quarter of a minim, but a week later

it was increased to a half. It eased his pain, but the

fulness in the head and the sleeplessness were so dis

tressing, that he could not take it. It was thought

possible that belladonna might counteract the head

symptoms, and he was given a third of a minim of

the nitro-glycerine solution, with fifteen drops of tinc

ture of belladonna, but the pulsation was no less, and

he could not take it. The belladonna was discontinued



60 NITRO-GLYCERINE

and the nitro-glycerine was gradually increased to two-

thirds. A single dose of this would keep him awake

for hours, and he says that night after night he never

closed his eyes till four in the morning. He was given

twenty-five grains of bromide of potassium, and five

grains of bromide of ammonium, as a sleeping draught,
but it failed to remove the sleeplessness induced by the

nitro-glycerine. Hyoscyamus at bed-time was then

given with the view of inducing sleep, but it did no

good. At last he decided to give up the nitro-gly

cerine, but he had no sooner abandoned it, than the

pains increased in frequency and severity, and he

begged to have it again, saying that he could not do

without it. On the whole he was satisfied that the

treatment had done him good, and that he had derived

more benefit from the nitro-glycerine than from any

thing he had ever taken. Large doses—by that he

meant two- thirds of a minim of the one per cent, solu

tion—made the pain worse. They brought on the

headache, and that was followed by the anginal pain.
Smaller or moderate doses suit him admirably—of that

he is confident—and do him more good than anything.
The patient was now given Parke Davis & Co's. gr.

y^j nitro-glycerine pills. There was no doubt about

their activity. He said they had not been down a

minute before he felt the effect. He took five a day
for a short time and derived considerable benefit from

them. He was next tried with a mixture contain

ing half a minim of the one per cent, solution and six

minims of tincture of hyoscyamus in peppermint water,
and this he took for a month also with advantage, the
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hyoscyamus apparently controlling to some extent the

head symptoms, and preventing restlessness at night.

The attacks were less severe and much less frequent.

It was next determined to try nitrite of amyl instead

of nitro-glycerine. He was given a half ounce bottle

and taught to inhale it freely several times a day, es

pecially at the onset of the attacks. He tried it for a

fortnight, but found that it did not ease the pain so

effectually as the nitro-glycerine. He was then given

a mixture of half a drachm of nitrite of amyl in two

drachms of rectified spirit, three drops or more to

be taken on sugar every three hours, and during the

paroxysm. This too he tried for a fortnight, but the

attacks became more frequent. Ergot was tried next,

and without benefit. A mixture containing bicarbo

nate of potash, aromatic spirits of ammonia, spirits of

chloroform, spirits of ether, and tincture of capsicum,

also proved ineffectual. A course of tincture of cactus

grandiflorus did him no good, and the same may be

said of the sulpho-carbolates, and of Jamaica Dogwood.

Finally, at his own request, he was again put on the

nitro-glycerine, which undoubtedly did him more good

than anything. He remained under treatment for ex

actly a year, and then ceased to attend.

The following case is of interest as showing that the

existence of extensive cardiac mischief is no bar to the

administration of nitro-glycerine in cases presenting

anginal symptoms.

Case IX.—W. H. W., aged 33, a printer came to

the Hospital, on Nov, 25th. 1878, complaining of severe

pain in the chest on exertion. His first attack was
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three months ago, early one morning as he was going

home from work. He was in St. Paul's Churchyard at

the time and had just come up Ludgate Hill. It was a

severe pain in the chest, and lasted about three minutes.

Two days later he had another similar attack and he

has had them, on and off, two or three times a day ever

since. They come on more readily than they did and

have of late increased greatly in severity. He has been

under a doctor, but as received no benefit.

The pain usually seizes him after exertion, the

slightest effort will bring it on. An ordinary attack

lasts only about two minutes, but a bad attack will last

a quarter of an hour or more. Walking is sure to bring

it on, especially walking up hill. He has to walk two

miles and a half to his work and may have to stop six

teen or seventeen times, sometimes not more than eight

times, but he never manages to walk all the waywithout

stopping. Stooping down will bring on the pain, as for

example, pulling on his boots, or washing his face.

His work does not bring it on much, but then it is not

heavy work. He finds, that he must not get excited or

talk much or the pain comes on, and soon puts a stop

to his chattering. Once or twice the attacks have come

on during sleep awaking him in great agony. The

pain is a sore raw pain, a distressing kind of pain
as if something rose out of its place. He has to

stand still when the pain comes, but does not have

to hold on to things. He is usually pale during
the paroxysm. The pain is limited to the chest, and

does not extend to the shoulders or run down the arms.

There is no cough, and no shortness of breath, and he
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has not lost flesh. He has been married 14 years and

he has had two children. He had syphilis about 12

months before he married. He is a smoker and used

to smoke an ounce and a half in two days, but of late he

has reduced the quantity to about a fourth. He has

chewed for the last 14 or 15 years, generally about a

quarter of an ounce a day.* He has drunk a great deal,

chiefly beer but also spirits. No gout, rheumatism or

rheumatic fever.

There is an aortic diastolic murmur heard most dis

tinctly at about the middle of the sternum. His chest

is a little higher pitched on the right than on the left,

but not much, and no importance is attached to it. No

bulging; no thrill. There is a characteristic aortic pulse.

No arcus senilis. Urine, sp. gr. 1020, no albumen.

At his first visit he was ordered five grains of Iodide

of Potassium three times a day, but from this he derived

no benefit. On December 2nd he was ordered two

minims of the one per cent, of nitro-glycerine every three

hours. He reported a week later that it stopped the

the pain at once, and without causing him any incon

venience with the exception of a little headache. As

an example of the benefit he derived from it, he men

tioned, that on his way to the hospital, he had to stop

only once, whilst a week ago he had to stop more than

a dozen times. On December 16th the dose was in

creased to five minims every three hours and this he

said suited him even better, and stopped the attacks in

stantly. They were not nearly so severe, and. the pain

* This has been a source of great difficulty all through the case.

He chews cut cavendish at his work and cannot give it up. He finds

that coca leaves are the best substitute.
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was gone in a moment, as soon as he had taken the

medicine. Two days when he was short of it he was

not so well. He progressed favourably having but few

attacks, until Jan. 20th, 1879, when he had three or

four very bad days. He had one bad attack which came

on at 5 o'clock in the morning and lasted half an hour.

The medicine although generally so useful, did him no

good in this particular attack. The dose was then in

creased . to ten minims to be taken every two hours or

oftener if necessary. On this he improved rapidly, the

attacks being kept thoroughly in check. At first he took

about 3 xiv of the one per cent, solution in the week,

but as he became accustomed to it he took it more fre

quently and his allowance was increased to 3 xxi. In

April it was determined to try nitrite of amyl for a time,

experimentally. He was made to inhale it freely until

he was distinctly flushed and he was given a bottle with

directions to use it as an inhalation on the onset of an

attack. After a week's trial he said he did not get on

with it so well as with his old medicine. It flushed

him and relieved his attacks completely, but although

it acted even more quickly, its effects were transitory.

At his own request he returned to nitro-glycerine which

was again given in ten minim doses. His usual mix

ture was ^ hi of the one per cent, solution to a pint of

water, the dose being a tea- spoonful. Of this he takes

on an average six ounces in the 24 hours sometimes a

little more and sometimes less. This is equivalent to

48 doses a day, i.e. 480 minims of the one per cent.

solution or 48 grains of pure nitro-glycerine. He was

allowed to take it very much in his own way. As a

rule he took it only during the paroxysm, the dose
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being gradually increased till relief was obtained. He

always carried the mixture about with him in a sherry

flask, and by its judicious use he was nearly always

able to check the attacks. The mixture was taken

almost without interruption from June 1879 to January

1882. The quantity taken was considerable, for exam

ple, in a period of 126 consecutive days, he took 604*8

grains of pure nitro-glycerine, giving an average 4*8

grains a day. This is a long case and it is unnecessary

to give an account of the progress from day to day, but

the following figures will be of interest. In successive

periods of six weeks the patient took an average weekly

dose of 4ozs. (=19*2 grains), 6ozs. (=28-8 grains),

6ozs. (=28-8 grains), 6ozs. (=28-8 grains), 6ozs. (=

28-8 grains), 7ozs. (=29*6 grains), 5ozs. (=24*0 grains,)

5ozs. (—24-0 grains), 3-5ozs. (=16-8 grains), 3 ozs.

(=14-4 grains), 4ozs. (=19'2 grains), 6ozs. (=28-8

grains), 4-5ozs. (=21-4 grains), 4-5ozs. (=21-4 grains,)

5ozs. (=24 grains), 5-5ozs. (=26-4 grains), 6ozs. (—

28-8 grains), and 5ozs. (=24 grains). The ounces refer

to the one per cent solution, whilst the grains give the

equivalent in pure nitro-glycerine. During a period of

102 weeks the patient took 1767 grains of the pure drug

or considerably over two pounds. The benefit was most

marked, the attacks became fewer and fewer and less

and less severe, so that with the help of the mixture he

could work almost as well as he did before. He rarely

found it necessary to work more than four days a week,

his pay being good, but he could do much more. For

example, once when they were unusually busy, he

worked 82 hours in 6 days, and on another occasion 36

F
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hours at a stretch. For several weeks he averaged 66

and 68 hours a week, and that he considered was as

much as he cared to do when he was well. It may be

said that for a period of over three years he has lived

on nitro-glycerine, at all events, he has been kept alive

by it. He has had no other treatment, with the excep

tion of a little phosphorus, a fiftieth of a grain, three

times a day, from time to time. The phosphorus in no

way relieved the pain, but I was in hopes that it might

have done him good, and he thought that it was useful

in bringing up the phlegm, if he caught a cold. I have

examined his chest from time to time, but have detected

no alteration in the physical signs. His general con

dition is good and he has not lost flesh. He still re

mains under treatment. Dr. Kinger very kindly gave

me the benefit of his opinion in this case.

I have met with other cases of cardiac disease

accompanied by anginal attacks in which benefit has

been derived from taking nitro-glycerine.

Case X.—A short time ago a gentleman called on me

and told me that he had taken nitro-glycerine, in large

doses for over a year for what he supposed to be angina

pectoris. He had not had medical advice at all but

had treated himself, and the result he assured me had

been most satisfactory, for he had improved in every

way. He had come, not to consult me professionally,
but because he thought I might be interested in his

case and should be glad the treatment had done him

good. He gave me a long account of his sufferings,
but as his description hardly seemed to bear out his

diagnosis of angina pectoris, I ventured to ask permis-
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sion to examine his chest, when I found he had a loud

double aortic murmur. I communicated with his wife

and advised her, to see that he had proper medical

attendance. I have never seen or heard of him since

and do not know whether he still continues the nitro

glycerine.

Nitro-glycerine often succeeds well in what may be

called pseudo-angina. I am not referring to the pains
in the chest and elsewhere, sometimes experienced by

young or hysterical women, but to those cases, met

with chiefly in men, where some or perhaps nearly all

the symptoms of angina pectoris are suffered from, but

the attacks are not typical in character.

In the following case, of which an abstract of the

notes is given, the administration of nitro-glycerine was

attended with success.

Case XI.—L. B., soap maker, aged 42. Com

plains of pain in the chest on the left side, constant,

but increased by movement, very severe at times, and

occasionally so acute as to make him cry out ; seems as

if it would take his breath away ; sometimes occurs

between the shoulders as well, and not unfrequently

runs down the left arm as far as the elbow. If walking

and the pain comes on, he has'to stop, but only for a few

seconds, and then goes on again. The pain is increased

by stooping down, as in putting on his boots. Any

movement even turning in bed, will bring on the acute

pain ; but still he his never entirely free from it. He

has it more or less acutely on moving. He has the

very greatest difficulty in doing his work. Has been

abstemious all his life ; a smoker, but not consuming

f2
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more than half an ounce of tobacco a week. Has had

gout thirty times or more during the last twelve years.

Has had winter cough for about the same time. Never

had these pains until this year. Has been gradually

losing flesh for some months past. Physical signs

those of emphysema ; heart normal ; no albumen in

the urine. The patient was ordered a gentian-and- soda

mixture, and this he took for a fortnight without the

slightest benefit. The medicine, he said, did him more

harm than good, The local application of belladonna

failed to afford relief. He was then given drop doses of

the one per cent, nitro-glycerine solution in half an

ounce of water four times a day. A week later he

reported that he had felt relief on the first day, and had

steadily improved ever since. He could stoop down

without getting the old attacks, and could walk about

almost as well as ever. He had not the slightest

difficulty in taking the medicine. He remained under

observation for some time longer, but there was no

return of the pain.

Another somewhat undefined case of the anginal

type, benefitted by nitro-glycerine is the following :—

Case XII.—H. C, aged 32, a bookbinder, says he

suffers from attacks of acute pain in the chest, which

come on suddenly, last a few minutes, and then pass

away again. The pain begins just under the nipple, on

the left side, but does not go to the shoulder or down

the arm. It is a feehng as if someone were squeezing
the heart. It comes on chiefly when he is at work and

especially when he has labourious work to do. He

rarely gets it at other times, never for example, on
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Sunday. Walking does not bring it on, but he dare

not walk fast, and he never runs, if he hurries a little

in crossing the street, to get out of the way of anything
it brings on a little pain, but not usually a bad attack.

He does not think he ever had a decided attack in bed,

but he often awakes feehng that something has hap

pened, as if the pain were just passing off. His first

attack was about eight months ago, when he was doing
laborious work in a constrained position. The pain
was so acute that he fell down, and his heart seemed to

stop. Two or three days later he had another bad

attack, and had to give up work for a time. He has

been a smoker all his hfe, usually half an ounce of shag
or twist a day, but often six ounces or more a week.

On examining the chest nothing wrong could be de

tected. He was given at first only peppermint-water

and on this there was of course no improvement. A

drop of the one per cent, solution of nitro-glycerine was

then, without the patient's knowledge, added to each

dose and on this he rapidly improved, complaining at

the same time that it gave him a headache.

A consideration of these cases will enable us to

arrive at certain conclusions respecting the dose and

mode of administering nitro-glycerine.

What is the best way to give it ? I generally use the

one per cent, alcoholic solution. It is a colourless

almost tasteless fluid, one minim being equal to gr. y^

of pure nitro-glycerine. It may be given in a drachm

of water, or in any quantity that may be found most

convenient. In some cases I have given it with a few

drops of spirits of chloroform in peppermint water, and
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this mode of administration is advantageous when any

thing cold excites or intensifies the paroxysm, the

spirits of chloroform and peppermint water not only

taking off the coldness but relieving the flatulence which

is so commonly an accompaniment of the attack.

At one time I thought a one per cent, solution of

nitro-glycerine in ether might be useful, the ether itself

helping to allay spasm. I gave it a fair trial, but it

was not a success ; the patient complained of the con

stant smell and taste of the ether, and preferred the

tasteless alcoholic solution.

Mr. Martindale kindly made me some pills composed

of nitro-glycerine dissolved in cocoa butter. They are

perfectly active, but if swallowed in the ordinary way

do not act so quickly as the spirituous solution. If

chewed, they are not very nasty ; they act promptly

enough. They may be obtained of any strength from

gr. -^v to gr. -Jo-. My patient, W. H. W. (Case IX.),

fully appreciated them and took sixty a week of the

one-fiftieths for several weeks, in addition to a very fair

allowance of the solution.

The nitro-glycerine pills—or rather pilules—made by
Messrs. Parke, Davis, and Co., of Detroit, Michigan, are

perfectly active, and are taken without difficulty. They
are sent out in smaU bottles containing ten dozen or

more, and may be obtained either sugar-coated or gela

tine-coated, the latter being preferable. They are made

of five different strengths: gr. yfo, gr. &, gr. ^, gr. ^,

gr. y1^, and they keep well. On taking one of the

gr. y£o, gelatine-coated pilules, I found it produced

the characteristic symptoms
—pulsation, headache, &c.
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W. H. W. took, in five days and a half, a gross of the

gr. Jj* He has tried all these pilules, and finds they
are all active. He has taken so much nitro-glycerine
that he is quite a connoiseur.

Martindale's nitro-glycerine tablets made with choco

late are perfectly active and afford an excellent method

of administering the remedy. They are a great con

venience to patients who are not confined to the house,

and who do not like to be seen drinking out of a bottle

in the street. They act promptly and will ward off an

attack. A great advantage is that they can be obtained

of any strength. A patient of mine took them for over

a year with much benefit.

The dose. On this point, it is impossible to lay down

any definite rule. The cases here recorded serve to

illustrate this. For example, J. 0. (Case VII.), could

take over 100 minims of the one per cent, solution at a

dose, whilst S.W. (Case VIII. ), suffered severely from

half a minim. As a rule one minim is a safe dose to

begin with, but it would be better to be quite on the

safe side, and to give only half a minim at first. I

nearly lost a patient by giving him gr. -^ for the first

dose. Another patient— a young lady—suffered from

intense headache after taking a sixth of a minim of the

one per cent, solution. This was not imagination, for

she did not know what she was taking, and probably

had never heard of nitro-glycerine. Dehcate young

women are undoubtedly more susceptible to the action

of the drug than other people. Quite recently I made

some observations on fifty women, taken at random,

and of various ages, and found that ten per cent, com-
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plained of the medicine after taking doses of one minim

of the one-per-cent, solution ; on increasing the dose

to two minims, thirty-two per cent, complained, whilst

more than half suffered from headache after taking

three minims. Although it is a good plan to begin

with a small dose, there is no reason why it should

not be increased rapidly. If half a minim produces

no effect, give a minim at once, and go on increasing

the dose until the patient complains. It must be re

membered that the object is not to give a certain dose,

but to get the physiological effect of the drug. After a

time tolerance is established, and the patient is able to

take more than at first. An over-dose might produce

alarming symptoms, as in the case of W. A., (Case I),

but the effects are commonly transitory, and the patient
recovers before assistance can be obtained.

The frequency of advrinistration. I generally give a

dose every three hours, with an extra dose immediately
at the onset of an attack. As there is no telling when

the pain may come on, the patient should always carry
the pills or tablets, or some of the solution in his

pocket. One patient always keeps his supply of solu

tion in a sherry flask. It should be remembered that

when the attacks are severe, it may be necessary to

give dose after dose in quick succession until relief is

obtained.

Accessory treatvient. In nearly all the eases here re

corded, nothing was given except nitro-glycerine, but

certain accessory measures might be resorted to with

advantage. Thus the patient would be dieted, espe
cial care being taken to avoid anything likely to pro-



IN ANGTNA PECTORIS.

duce flatulence, which so often accompanies anginal

attacks. I should attach much importance to discon

tinuing smoking, for it will be seen that many of the

patients had been in the habit of smoking to excess,

(Cases I., III., V., VII., IX., XII.). I have sometimes

given arsenic or phosphorus in addition to the nitro

glycerine. They often improve the patient's general

condition, but do not in any way mitigate the severity

of the attacks. It will be seen that in two cases nitrite

of amyl did no good, but it must be remembered

that they were exceptionally severe cases, and no

one doubts the enormous benefit obtained from the in

halation of nitrite of amyl in most cases of angina

pectoris.

Safety of nitro-glycerine. It has sometimes been urged

against the employment of nitro-glycerine as a remedial

agent that it is a dangerous explosive. This objection

does not apply to the form in which it is ordinarily dis

pensed. The one-per-cent. solution is perfectly safe,

and may be used without fear ; in fact, most chemists

keep a five-per-cent. solution. Nitro-glycerine may be

kept dissolved in fat for any length of time with perfect

safety. Mr. Martindale gave me an ounce of the basis

from which his pills are made, and I made numerous

experiments with it without getting it to explode. It

was carried first to Westminster outside an omnibus,

and then to the City by Underground Kailway. It was

placed on an iron plate, and a heavy weight allowed to

fall on it from a considerable height. It was wrapped

in paper and hammered for sometime on an anvil. It

was stirred up first with a red-hot wire, and then with
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a lighted match, and was finally got rid of by throwing

it out of a second- floor window.

Nitro-glycerine is sometimes used in neuralgia, me-

graine, epilepsy, asthma, whooping-cough, Bright's dis

ease, sea- sickness, and other complaints.
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WHAT TO DO

IN

CASES OF POISONING.

BY

WILLIAM MURRELL, M.D., M.R.C.P., M.R.C.S.
Lecturer on Materia Medica and Therapeutics at WestminsterHospital ; Seniot

Assistant Physician, Royal Hospital for Diseases of the Chest.

Notices of the Press.

"Dr. Murrell truly says, 'few things can be more painful than to

be called into a case of poisoning, and not to know what to do-' In

this little book, plain and straightforward directions are given for

the treatment of the commoner poisons. The tables were originally
drawn up by Dr. Murrell for his own guidance, and there can be no

doubt that they will be extremely useful to others. It is a little

handy pocket-book which contains a series of extremely practical and

accurate directions for the application of antidotes in cases of the

treatment of poisons from the now great variety of poisonous agents

which are apt to give rise to fatal symptoms. It is the handiest and

most complete of the kind that we have ever seen."—Brit. Med.

Journal.

"The author gives instructions very concisely as to the course to

be taken in cases of poisoning with any of the mineral and vegetable

poisons, drawing his information from more recent sources than

most of the established tables of antidotes. "...Chemist and Druggist.

"The object of Dr. Murrell's tiny, but useful, volume is 'to give

straightforward directions for the treatment of the commoner poi

sons'—i.e., for the treatment of cases
of poisoning by them. This he

has done in a clear, concise manner, and in a form calculated to be of

real service to practitioners. The points of general management to

be adopted in each case are given in separate paragraphs, and direc

tions are supplied for antidotal treatment which embody the latest

knowledge on the subject of the antagonism
of drugs."—lancet.

"As might be expected from Dr. Murrell's training and ante

cedents this is an excellent and reliable little compendium, which

fairly fulfils its object of giving plain, straightforward
directions for

the treatment of cases of poisoning. It is clearly arranged both as

to matter and type, and contains, in a very small compass, a large

amount of valuable information. We strongly recommend every hos

pital house-surgeon and resident pupil to procure a copy and make

himself master of its contents, after which he will not feel at a loss

what to do in almost any imaginable case of poisoning that may

suddenly present itself for treatment."—
Dub. Med. Journal

GEORGE S. DAVIS, MEDICAL PUBLISHER, DETROIT, MICH., U.S.A.
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