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ON

NARCOTISM BY THE INHALATION OF VAPOURS.

Part VIIL

Conditions of the patient which influence
the action ajP chloraform — age—
strength or debility—hysteria—ept-
lepsy—renal convulsions—pregnancy
—disease of the tungs—aof the heart—
tendency to congestion of the brain—
diet previously to inhaling—Adminis-
tration of m":grafarm in amputations.

Berore entering further on the sub-
ject of the administrationof chloroform,
it will be expedient to inquire what
are the circumstances, if any, which
forbid its use. And experience re-
quires me to make the remark of this
substance, which I made last year of
ether,—that I know of no state of the
patient, with respect either to age,
constitution, or disease, which posi-
tively contraindicates the use of it,
where it is required to prevent the pain
of a severe operation, or, I may add, of
one the patient greatly dreads. In
making this statement, I must not be
considered to be recommending the in-
discriminate use of chloroform. On
the contrary, I consider that every-
thing connected with the patient
should be taken into the account, and
duly weighed, and the decision arrived
at accordingly. And when [ state that
I have administered chloroform in al-
most every possible condition in which
a patient could require an operation, it
must not be considered that I have
acted without discrimination, but ra-
ther, that going on gradually, and act-
Ing on previous experience, supposed
objections have one by one vanished,
and it has appeared that care in the
mode of giving the vapour was the
main gnarantee, both of safety and suc-
cess. This view of the subject is en-

tertained by others as well as myself;
for, it must be recollected, that 1 have
never given chloroform or ether in an
operation, without the concurrence of
other medical men.

Chloroform acts more pleasantly,
however, on some patients than on
others; and we may therefore proceed
to consider the circumstances which
influence its mode of action. The
period of life in which ehloroform acts
most pleasantly is childhood, In
children under thirteen years of age
it scarcely ever causes either mental
excitement, or any of the struggling
which is not unusual in adults just
before insensibility ensues, and immu-
nity from pain is obtained with less
narcotism of the nervous centres than
in older subjects, as I stated before. It
is never necessary to carry the narco-
tism further than the beginning of the
third degree in children, at which time
I believe their eyes are always turned
up ; and very often it is not requisite
to carry the effects of the vapour beyond
the second degree. Indeed, I have
seen a child look about it, with a smile
on its face, in the middle of the opera-
tion of lithotomy.

_In a paper which I read at the be-
ginning of the year, I recommended
ether for children, in preference to
chloreform, on account of the action of
the latter being extremely rapid in
young patients; bat with the appa-
ratus I deseribed in the last paper, the
vapour of chloroform can be so diluted
with air as to become as mild and
gradual in its action as one pleases, and
since I have had small face-pieces
suited for infants, I have generally
given chloroform, and have adminis-
tered it to a great number of children,

B
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from three weeks old upwards. But
when the practitioner is only provided
with a handkerchief or sponge, I still
consider that the use of chloroform is
not perfectly safe, and that ether ought
to be employed,

As age advances, the action of chlo-
roform, though equally safe and effec-
tual, is less uniformly pleasant in ap-
pearance. In old age, indeed, there 1s
frequently either groaning or a slight
degree of stertor, not only during an
operation, but even before it begins; so
that the effect of the vapour, although
quite as satisfactory to the patient, is
less agreeable to the friends who may
be loo ing on, than in lg{r--.mg subjeets.
I have often exhibited chloroform in
extreme old age, and always with the
best effects: indeed, I consider that
age is not a source of danger when care
is taken. Old people are generally
rather longer than others in recovering
their consciousness, probably because,
owing to their circulaution and respira-
tion being less active, the vapour re-
quires a longer time to escape by the
lungs. They sometimes do not per-
fectly recover their former state till
twenty minutes or half an hour has
elapsed from the conclusion of the ope-
ration,

The general condition of the patient
as regards robustness, or the contrary,
has a considerable influence on the way
in which chloroform acts. Usually the
more feeble the patient is, whether
from illness, or any other cause, the
more quietly does he become insensible;
whilst if he is strong and robust, there
is very likely to be mental excitement
in the second degree, and rigidity of
the museles, and probably struggling
in the third degree of narcotism, This
action of the muscles generally oceurs
when they are well nourished, whilst
in the cases in which they are flaceid,
and probably pale, it is usually absent.

The special conditions termed dia-
theses, seem to have no regular influ-
ence over the action of chloroform, ex-
cept the hysterical one, and this is apt
to occasion a little trouble ; for as soon
as a patient who is subject to hys-
teria loses her consciousncss, from the
effect of the vapour, a paroxysm of the
complaint is sometimes occasioned,
This, however, can always be subdued
by proceeding with the inhalation,
But the hysterical state, in a few in-

— ==
stances, returns, and becomes trouble-
some, as the effect of the vapour sub-
sides, In two cases that I have met
with, it continued for three or four
hours. 1 saw one case, indeed, in
which the hysteria lasted much longer,
but it was kept up by the alarm of the
practitioner In attendance, who was
not well aecquainted with the action of
chloroform,—had given, I believe, an
overdose in the first instance, and
afterwards mistook the hysteria for the
continued effect of the vapour. I was
called upwards of thirty hours after the
inhalation, when the anxious attend-
ance on the young woman being dis-
continued, and some of the usual re-
medies for hysteria applied, she began
to amend, but remained in indifferent
health for some time. T believe that
one or two cases of continued convul-
sions after chloroform and ether, re-
lated in the medical journals, were
cases of hysteria. In trying to esti-
mate how far the provoeation of hys-
teria is a drawback from the benefits
of chloroform, it must be remembered
that the pain of an operation, and still
more, perhaps, the anticipation of it,
would cause an attack of hysteria in
many patients; and I think the proper
view to take of the subject is, that
whilst a tendency to this complaint
ought strictly to forbid the inhalation
for amusement, which was at one time
somewhat the fashion, it should not in-
terfere with its use in a painful opera-
tion, or in any necessary operalion, to
which the patient cannot otherwise be
induced to submit,

Persons subject to epilepsy are liable
to have a fit brought on by inhaling
ether or chloroform. This occurred in
a young lady who had a tumor of the
lower jaw removed by the late Mr.
Liston, and took ether, but I was able
to subdue the eonvulsions before the
operation began, by continuing the
vapour, and with chloroform, this, of
conrse, could be more quickly accom-

lished. It was stated, in one of the
oreign medical journals, that chloro-
form is so certain to cause a fit in epi-
leptic persons, that it may be used to
detect impostors pretending to be sub-
ject to this disease; but Dr. Todd, who
as used chloroform with some advan-
tage in the treatment of epilepsy, in
King's College Hospital, has informed
me &nt it does not always produce an
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attack, even when carried to the extent
of causing complete insensibility.

I may here mention a case, though
not connected with a surgical opera-
tion, in which chloroform cqused a re-
currence of renal convulsions, f_‘mm
which the patient had been suffering :
—A working man, aged about 35, had
been in ill” health for some weeks
before I was called to him on Feb, 19,
on account of his being found insen-
gible on the floor. He had in some
measure recovered when I arrived, but
was in a state of partial stupor, which

on the following day was increased,
and accompanied with violent convul-
gions. There was cedema of the face
and extremities, and his urine was
albuminous, scanty, and of diminished
specific gravity. He was bled from
tﬁe arm, and took digitalis and potash,
and on the 22nd, had quite recovered
from the convulsions and stupor, and
the urine was improved. On the 23rd,
however, he became affected with deli-
rium cum tremore, and in the evening
I administered chloroform to him,
having seen it apparently of service in
two or three cases of this disorder. [t
no sooner began to take effect, how-
ever, than violent convulsions came on,
of exactly the same kind as those with
which he had been affected three days
before, and accompanied with the same
frightful distortion of the features, Al-
though I did not deem it unsafe to
continue the chloroform, I thought it
more advisable to discontinue it, and
to try the effect of opium. The chlo-
roform having been left off, the convul-
sions almost immediately subsided, and
in three or four minutes the patient
was in his former state of delljirium.
He took twenty-five minims of tincture
of opium, and the same dose three
hours afterwards. He had a good
night’s rest, the next day was free
from the delirium, and he gradually re-
covered his health. At the time the
patient took the chloroform, there is
no doubt that his blood still contained
a certain amount of urea and other im-
purities, and the vapour seemed to act
as an additional quantity of these im-
ﬁurities would have done, whilst opium

ad a different and beneficial effect.

Having noticed the general condi-
tions of the patient, it remains to be in-
quired how far local disease interferes
with the action of chloroform ; but pre-

viously, the state of pregnancy may be
noticed. [ recollect two instances in
which the patients were pregnant. One
was that of a lady, about six months ad-
vanced, for whom Mr. Rogers removed
some teeth. The chloroform had been
recommended by her usual physician
before 1 saw her. The other was a
patient in St, George’s Hospital, less
advanced in pregnancy, on whom Mr.
H. C. Johnson operated for the removal
of a small fatty tumor. The result was
quite favourable in both cases. The
narcotism was carried only just to the
third degree, and I think that care
should be taken not to induce very
profound insensibility in pregnancy.

Any affection of the lungs that
would not prevent a surgical operation,
would be no impediment to the admi-
nistration of echloroform. I have exhi-
bited it in a few cases in which there
was evidence of erude tubercles, and in
one case in which cavities existed, and
the only result was, that the cough was
general{y relieved for a day or two
afterwards. This has generally been
the case also in chroniec bronchitis,
which has existed in a considerable
number of patients, There is some-
times a tmuglﬂaume fit of coughing at
the commencement of the inhalation,
when any pulmonary affection exists,
but this soon subsides. I have not
seen the least injury to the respiratory
organs result from the use of chloro-
form in any instance,

1 have already alluded to affections
of the heart, and have little to remark
now, except that chloroform, carefully
administered, is less likely to be pre-
judicial than severe pain, The patients,
however, should be attended to after-
wards, and if the chloroform is followed
by sickness and coldness, as happens
in a few cases, warmth should be ap-
plied externally, cordials given, and, if
necessary, effervescing draughts, or an
opiate. Patients with heart disease, it
15 well known, are unfavourable sub-
jects for operation under any circums-
stances ; and if they become infected
with an animal poison during or sub-
sequent to the operation, have but little
chance of recovery. A man, who had
dilatation and thinning of the heart,
took ether last year, in St. George's
Hospital, whilst amputation of the leg
was performed. He was attacked with
sloughing phagedena, then prevalent,
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and died on the seventh day, in one of
the cold fits attending the disease,
there being apparently not strength
enongh in the heart to establish a re-
action from the rigor, And in the
ease of a gentleman who inhaled chlo-
roform this last summer for the removal
of a tumor, and became affected with
erysipelas and diffuse cellular inflam-
mation, the symptoms took on a pecu-
liarly low type, and he died on the
fifth day. After death there were
found dilatation of the heart and thin-
ning of its walls,

As narcotics are usually injurious
when there is a tendency to conﬁeatiﬂn
of the brain, it was apprehended by
many practitioners that ether and chlo-
roform would be unsafe for such pa-
tients ; probably the transitory nature
of the nareotism induced by inhalation,
during an operation, is what renders it
harmless. At all events, I have met
with no ill results, although some of
the patients had suffered from at-
tacks of apoplexy, followed for a
time by hemiplegia. This was the case
in a man aged 66, on whom Mr. Keate
:gerate&, in St. George’s Hospital, on

e 3rd of August last, for the re-
moval of a tumor situated on the thigh.

It is desirable to give some direction
respecting the diet of patients about to
inhale ehloroform, for if it is inhaled
immediarelg after a meal, there is in-
creased liability to vomiting; and, on
the other hand, it is not advisable to
inhale after a long fast, for when
sickness has occurred in this condition,
it has been, in some instances, of con-
siderable duration, and accompanied
with more than usual depression. The
best preparation appears to be a very
moderate breakfast or luncheon two or
three hours before the inhalation, The
operations in the hospitals are usually

erformed soon after the patient’s
Rinner hour. The most suitable ar-
rangement in these establishments
seems to be, that the subjects of opera-
tion should have no dinner, but should
have a slender lunch during the fore-
noon ; such as & little bread and butter,

bread and milk, or gruel.

Chloroform in amputations.
When moving the patient from
his bed to the operating table would
cause great pain, as in some cases
of ulceration of the cartilages of the

knee-joint, the chloroform may be ad-
ministered with advantage, so as to in-
duce insensibility prior to his being
moved. In University and King's
College Hospitals, I have exhibited
chloroform in several cases of this
kind, in the wards, previous to the re-
moval of the patient to the operating
theatre, and have afterwards given
some more of the vapour just before
the operation. In St. George’s Hos-
pital this has not been required, as pa-
tients so situated have been carried to
the theatre on their beds. I have
sometimes given just enough chloro-
form or ether to children to produce
unconsciousness, merely to prevent the
fright they would experience from see-
ing any of the preparations foran ope-
ration,

The position of the patient usually
chosen by the surgeon in the larger
amputations—that on* the back, with
the head and shoulders raised—is very
convenient for the chloroform. If the
sitting posture is preferred for amputa-
tions of the upper extremity, it is
desirable to have the patient’s back
well supported, and the E&gs raised and
supported, either on the couch, or
another chair; otherwise he will be
liable to slide off his seat when insen-
sible. The tourniquet may be put on
either before the inhalation, or after
insensibility is induced, but, if before,
the serew shonld not be tightened till
afterwards, The tourniquet is occa-
sionally applied during the inhalation
in the hospital, in order to save time,
and then I inform the patient of the
nature of what is being done, that he
may not be in dread of the premature
use of the knife. Itisa good plan to
let the patient inhale in a comfortable
posture, and then to draw him to the
edge of the table, when this is required,
just before the operation is commenced.

If two fluid drachms of chloroform
be put into the inhaler that has been
deseribed, they will usually more than
suffice to last to the end of the opera-
tion. The face-piece should be at first
applied with the expiratory valve
turned aside, and this valve should be
gradually moved overtheaperture, more
or less quickly, according to the pa-
tient’s power of inhaling the vapour,
without coughing or complaining ofits

unFency. So long as he is conscious,

is feelings should be attended to, and
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if nervous, he should be Fncuuraged to
perseverewith theinhalation; but, wh::u
no longer conscious, his apparent dis-
Jike of the vapour must not prevent its
continuance, The majority of patients
become quietly insensible without
offering any resistance; but, now and
then, the ~patient, on entering the
second degree of narcotism, feeling
something unusual, and the purpose of
it having escaped from his mind, tries
to get rid of the apparatus, and it is
necessary to hold his hands, Whilst
any voluntary motion continues, either
in the eyelids or any other part, all that
is required is to go on giving the vapour
steadily and gradually. It is seldom
necessary to close the expiratory
opening completely ; it 1s usnally
sufficient if the valve cover three-
fourths of it, and, if the patient breathe
deeply, it should not be more than half
covered, When.voluntary motion 1s
no longer apparent, in order to become
informed respecting the state of the pa-
tient, the eyelid should be gently
raised, touching its free border. If he
look up, itis evident that the narcotism
has not exceeded the second degree.
If no voluntary motion be excited, the
third degree is probably attained, and
it the eye be found turned up, this is
pretty certain. But, notwithstanding
this, if involuntary winking be occa-
sioned by touching the edge of the eye-
lid, it is necessary to continue the va-
pour a little longer before the u%m-a-
tion is commenced. In doing so, how-
ever, if the narcotism have already
reached the third degree, and there be
no particular rigidity or struggling, the
valve may be opened a little further,
so as to give the vapour In a more
diluted form, or the inhalation may be
intermitted for two or three inspira-
tions at a time. In this way, Insensi-
bility of the nerves is obtained, without
increasing the narcotism of the nervous
centres, As soon as the sensibility of
the conjunctiva is abolished, or so far
blunted that the free edge of the eye-
lid, or the eye itself, can be touched
without causing decided winking, the
operation may be commenced with
confidence that there will be no pain,
and no involuntary flinching that will
interfere with the operation. When
there is struggling, or great rigidity, in
the third degree of narcotism, it is re-
quisite to continue the vapour a little
longer till it subside. IFf there be any

approach to stertorous breathing, the
inhalation should at once be suspended,
as was stated in a formeyg paper.
Stertor, however, never begin till the
patient is perfectly insensible. The
time occupied in the inhalation 18
usually from two to three minutes. The
operation having been commenced, the
medical man having char%c of the chlo-
roform should watch the patient's
countenance, and if there be any sign
of returning sensibility, ﬁwe a little
more vapour during the short time oc-
cupied in removing the limb, After
the amputation is completed, the va-

ur need not be repeated until there
is decided evidence of sensation. When
the arteries to be tied are not nume-
rous, it is sometimes not necessary to
repeat the inhalation. Generally, how-
ever, it is requisite to give a little chlo-
roform at intervals, and if cold water
have to be applied to stop the oozin
of blood, or tge flaps have to be unite
by sutures, it is advisable to keep the
patient partially insensible till this is
done,

Part IX.

1. Condition of palients subsequent to
amputation under chloveform. 2.
They are not more linble to secondary
hemorrhage. 3. Statistics of result of
amputations under ether and cliloro-
Jorm. 4, Their administration in
minor amputations, 5. In lithotomy.
6. Results of cases of lithotomy, 7.
Chloroform in lithotrity. 8. I):L the
treatment of stricture. 9. In opera-
tion for necrosis. 10, In the removal
“of tumors of the female breast. 11.
I'n the removal of tumors of themazxil-
lary bones, and other large operations
on the face.

l. Inx amputations under chloroform,
the patient is not only saved the imme-
diate pain of the operation, but gene-
rally, also, the greater part of the sub-
sequent smarting; for the common
sensibility usually remains more or less
blunted for some time after the return
of consciousness, and the smarting is
often not felt at all for half an hour
after the operation, and then but
slightly. Ina few cases, however, pain
is felt in the wound as soon as con-
sciousness returns. In two or three
cases in which the smarting was dis-
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tressing, I have exhibited a little chlo-
roform, from time to time, with com-
plete relief, during the first hour
or two that followed the operation ;
after which the pain shewed no ten-
dency to return. I have tried the local
application of chloroform, over the
wound, in one or two instances, but it
was applied external to other dressings,
and not much effeet was observed from
it. The nervous system is tranquillized
by the chloroform inhaled during am-
putations, and the spasmodic startin
of the stump, that without its use woul
generally be distressing, hardly ever
occurs.

2. One of the reports in circulation,
soon after the inhalation of ether was
introduced, was, that it gave rise to
secondary heemorrhage—probably some
surgeon met with it in one or two
cases. Secondary hemorrhage, how-
ever, is by no means common after
either chloroform or ether. Although
1 have administered ome or other of
these vapours in fifty-seven cases of
the larger amputations, there has not
been secondary hmmorrhage of any
consequence, except in two instances,
and it has been equally uncommon
after other operations. As inhalation
prevents the fainting that would other-
wise often attend an operation, and

enerally also stimulates the circula-
tion more or less, we might expect that
it would facilitate the tying of all the
vessels, and thus be a means of pre-
venting secondary hemorrhage ; and
experience seems to confirm this view.

3. Preventing the severe pain of the
larger operations may reasonably be
suppose
nishing their danger; and as the re-
sult of the larger amputations had pre-
viously been made the subject of statis-
tical inquiry, they at once suggest
themselves as a means of comparing
the present with former practice. But
a statistical inquiry is evidently in-
capable of shewing what is the direct
eﬂgct of the use of chloroform and
ether on the mortality resulting from
operations. For, if a slight diﬂ%:rence
sﬁou]d be found, it might be supposed
to depend on the altered circum-
stances under which operations are
gometimes performed since the in-
troduction of aneesthetics; as, on the
one hand, patients are occasionally
induced to submit to them earlier,
and when the circumstances are

to have some effect in dimi-

more favourable than they other-
wise would be ; and, on the other hand,
an amputation is now and then under-
taken, when the patient is so reduced,
or his prospect o recuv-:rl;,' from it so
bad, that it would not performed if the
pain had to be inflicted. Still, it is
proper to make a statistical inquiry, as
it would beinteresting to know whether
the use of those agents has any appre-
ciable effeet, direct or indirect, on the
mortality ; and it may assist to dispel
the fears of those, if any such remain,
who think that the inhalation of them
would be attended with notable ill
consequences. With this view, 1 will
here give the result of all the large am-
putations in which I have administered
chloroform or ether. Although the
number of cases I have to furnish is
not large enough to determine this
question, it will serve as a contribu-
tion towards that object.

The amputations in which ether
was the substance employed, were 32
in number, and took place in 1847 ;
those with chloroform were 25. Of
these 57 amputations, five occurred in
private practice ; three of the thigh, of
which two ended fatally; one r.ﬁ' the
leg, and one of the arm, both followed
by recovery; 39 were performed in St.
George’'s Hospital; 22 were amputa-
tions of the thigh, amongst which were
six deaths; 13 of the leg, followed by
three deaths; two of the arm, with one
death; and two of the fore-arm, both
ending in recovery. Eight of the am-
putations took place in University
College Hospital ; five of the tl1iFh, all
ending in recovery; two of the Eg, in
one of which the patient died ; and one
of the arm, which terminated fatally.
Four amputations of the thigh occurred
in King’s College Hospital, with one
death; and there was one amgutatinn of
the leg in the Hospital of the Fusilier
Giuards, performed by Mr. Judd: the
patient recovered. The deaths were
each occasioned by some well-recog-
nised cause, which the inhalation cuu?d
neither induce nor prevent: generally
erysipelas or inflammation of the veins.

The following table shews the result
of all these cases together. None of
them remain under treatment; and all
the patients who did not actually re-
cover, are included in the deaths, by
whatever cause decease was occa-
sioned :
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Seat of Amputation. Wo. of Cases. |No. of Recoveries.| No. of Deaths. | Deaths per cent.

Bhagh .. st o 34 25 9 26

I..tzgg R R 17 13 4 23

.5 5 7 R 1 2 2 -

Fore-arm . . . . 2 2 0 —_
Toral™ & T s 57 42 15 26

If the two cases of amputation of the
fore-arm be withdrawn, the total mor-
tality will be 27 per cent. instead of 26.
None of the above amputations were

erformed immediately after an acci-
Eent. but were all either for disease or
injuries sustained some time previons-
ly.* The mortality in the above cases
is a little higher than shewn in a return
by Dr. Lawrie of the amputations (pri-
mary ones being excluded) at the
Glasgow hospital a few years ago,t
but 1s much lower than a similar return
by Prof. Malgaigne, from the Parisian
haspitals,}

In a collection of cases of amputa-
tion, from various hospitals, under
ether and chloroform, in the Monthly
Journal of Medical Science, April 1848,
by Dr#Simpson, the mortality appeared
much lower than in any previous
tables ; but as Dr. Simpson gave no
instructions in his application for the
return of amputations, that cases still
under treatment should be excluded,
there is reason to apprehend that he
may have included such cases in his
table, some of which may have since
ended fatally. The return I furnished
to him of operations under ether at
St. George’s Hospital is not correcily
inserted in his table, Against the
geven cases of amputation of the leg,
there is a cypher in the column for
deaths, where the number 1 ought to
stand. This death arose from slough-
ing phagedena of the stump. I con-
clude that the discrepaney was occa-
sioned by some mistake, and that, as
I have mentioned it to Dr. Simpson, it
will be corrected in his future tables ;
for I cannot suppose that it was inten-
tionally withdrawn from the deaths, on

* There have been eight amputations in St
George’s Hospital performed immediately after
injuries, in which ether or chiloroform has been
administered by one of the resident medical
officers. Five of the patients recovered, two

died, and one remains under tr i
o n;vuurnhly. nder treatment, going
. 304,

T MEp. Gaz. vol. xxvii. p
T Archiv, Gén. de Médicine, tom, lviii, p. 40.

account of the disease under which the
patient succumbed. S

4, In amputations at the ankle-joint,

or tarsus, it is of course as needful to

ive chloroform as when the limb is
givid&d higher up. Ampntation of a
finger or toe is an operation in which
it 1s generally very desirable to inhale
the vapour, as the pain of an amputa-
tion by no means diminishes in the
same proportion as the size of the part
on which it is performed. No parti-
cular directions are required respecting
the mode of giving chloroform in the
minor amputations,as what I have said
concerning the larger ones is equally
applicable to them.

9. Lithotomy is an operation in
which I believe that every surgeon
now considers it desirable, if not almost
a duty, to have his patient made insen-
sible. The practice of tying the hands
and feet together with a bandage, to
retain the patient in the required posi-
tion, is still very properly resorted to.
[t is better to give the chloroform, so
as to remove consciousness, before
either the bandaging or introduction
of the sound. This is especially de-
sirable in the cases of chilpdren, and it
is also the best plan in adults, as they
begin the inhalation more at their ease.
During the bandaging and sounding
the eflect of the vapour partially goes
off, and therefore the inhalation must
be resumed for a short time, so as to
Insure complete insensibility when the
incision is made. The symptoms of
1usensibility were described in the last
paper treating of the larger amputa-
tions. The patient should not be
allowed to recover either consciousness
or sensibility till the operation is com-
pleted by the extraction of the stone;
and therefore, except when the opera-
tion 15 concluded in an unusually
short time, it is necessary to give a
little vapour from time to time, when-
ever the eyes shew that the patient is
about to wake, or any slight shrinking
or moaning indicates the beginning of
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uneasy sensations. It must not be
supposed when there are obscurein-
dications of sensation from time to time
during an operation, that there is se-
vere pain of which the patient is un-
conscious, for the truth is, that sensi-
bility returns gradually, as we learn,
by actual observation, in those cases
where complete consciousness returns
before the common sensibity, Under
these circumstances, the patient, when
first heginnini to feel, describes as
something pricking or pinching, mea-
sures that would without aneesthesia
cause intense pain, and does not yet
feel what at another time would be at-
tended with considerable suffering.

6. The cases of lithotomy, in which I
have administered ether or ehloroform,
are nineteen in number, of which four-
teen ended in recovery, and five in
death. Eight of the operations were
performed in St. George’s Hospital, the
patients being all children. They all
recovered but one, and in that case
there was extensive disease of the
bladder and kidneys, one of which was
dilated so as to form a pouch. Five of
the casesoccurred in University College
Hospital, under the late Mr. Liston ;
two of the patients were children, and
recovered; three wereadults, of whom
two recovered, and one—a very old
man—died. Two of the cases were in
King’s College Hospital, both in chil-
dren, and engecl in recovery. And there
have been four cases in private practice,
all those of adults, three of whom died
a few days after the operation, and one
recovered, The three patients who
died were far advanced in life, and
their disease was of long standing. The
patient who recovered could not have
Em‘, through the operation had it not

een for the ehloroform : such was the
opinion of Sir B. Brodie and Mr.
Coulson, I alluded to this case in a
paper I read last winter.*

It will be observed that twelve of the
above cases werethose of children, and
that all of them recovered but one, who
had a mortal disease at the time of
operation ; and that of the seven adults,
four died, This difference between the
mortality of lithotomy in childhood,
and in the laler periods of life, is in
accordance with the usual experience
of surgeons. I may remark of the
cases that were fatal, that death was

*+ Lancet, Feb, 12, 1848,

the result of causes quite independent
of the narcotic vapour, as in all the
other cases that 1 have seen in which
operations have ended unfavourably.

7. Chloroform is generally given in
St. George's Hospital in lithotrity, As
the pain of this operation is usually
not excessive, inhalation would not be

-employed if the surgeons did not feel

uite satisfied of its perfect safely, and
reedom from all ill effects. have
always seen the operation very satis-
factorily performed under chloroform,
both in this hospital, and on two ocea-
sions when I assisted Mr. Henry Chas.

Johnson with it, in private practice,
Besides preventing what pain there
would be, the surgeons find that the

chloroform has the further advantages
of preventing the straining efforts of
the patient, and enabling them to
seize and crush more fragments at one
operation than they otherwise could.

The chief suffering from lithotrity is
often in passing lhegf-ra ments ; andin
dismissing this subject I may allude to
the opinion of the late Mr. Liston, ex-
Eressed to his class in 1847, that the

iscovery of etherization would be a
reason for choosing lithotomy in some
cases, where otherwise crushing the
caleulus would be preferred, as the
former operation at once frees the
bladder from irritation, and is now
stript of its greatest terror.

8. In the division of the urethrain
the perineum, chloroform or ether is of
course as necessary as in lithotomy.
I have assisted with the inhalation in
several such operations. One case may
be alluded to here, on account of its
important bearing on the treatment of
stricture. It was a case in which this
operation was about to be performed
by Mr. Liston in University College
Hospital, but was not required, owing
to the relaxing effects of ether on the
stricture.

John Willis, aged 42, had stricture
of the urethra, caused by an injury
twelve years before. He had passed
his urine in a very small stream for the
last three years, and latterly only by
drops, and no eatheter could be intro-
duced, although it had been frequently
attempted. When the patient was got
fully under the influence of ether, a
Number 1 catheter was introduced
with the intention of passing it down
to the stricture, preparatory lo dividing
it, by an incision in the middle line of
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the perineum ; but it passed right on
into the bladder, and the intended
operation was not required. This took
place on June 18, 1847 ; the catheter
was retained in the bladder till the
23rd, when No. 2 was substituted for
it, and subsequently larger catheters,
and the patient went out cured on
July 27th, being able to pass his urine
in a good stream. : :

9, There are no operations in which
the utility of narcotic vapours is greater
than in those for necrosis—operations
that are generally of considerable du-
ration, and which are amongst the
most painful in surgery, on account of
the great sensibility of the inflamed
Lone surrounding the sequestrum. I
have given ether and chloroform in
nearly thirty operations for necrosis in
St.George’s Hospital, besides a number
elsewhere. The action of the vapour
has always been quite effectual in pre-
venting the pain. The majority of
the patients were children, and during
a great part of the time nccuilied in the
operation narcotism generally did not
exceed the second degree; that isto
say, there was a dreaming or wandering
condition of the mind, and not a state
resembling coma.

10. The extirpation of tumors is
perhaps the most frequent operation
in surgery ; but tumors differ so much
in size, situation, and every other re-
spect, that there would be no advantage
in stating the general result of their
removal. Operations for the excision
of tumors of the female breast, how-
ever, sufficiently resemble each other
to admit of such a statewent being
grven.

The number of cases in which [ have
had to ?HFE ether or chloroform, for the
removal of tumors of the female breast,
involving the gland, is thirty-four.
Nineteen of them were in private prac-
tice, in seventeen of which the patients
recovered from the operation, and in
lwo cases the patients died—one of
them of l])leuris_v, and the other, appa-
rently, of exhaustion, The other fif-
teen patients were in St. George's
Hospital : thirteen recovered from the
operation, and two died—one of peri-
tonitis twenty-four days after the ope-
ration, the other of erysipelas.

By far the greater number of these
tumors of the breast were of a malig-
nant nature. There has not yet been
time to ascertain the ullimate effect of

the operation on the disease; and, in-
deed, I am not able to give the result
to the present period. The patients in
the hospital leave when they have re-
covered from the operation, and gene-
rally are not heard of again; and I
only hear now and then, through their
surgeons, of some of those in private
practice. 1 am able, however, to state
that some of the Eﬂtients are now in
pretty good health, who must long
since have died a lingering and painful
death if no operation had been per-
formed. Any objections that existed
to the removal of malignant tumors
must have been greatly diminished by
the introduction of narcotic vapours.
Each case must, of course, be judged
on its own merits ; but the number of
cases in which an operation may be
properly recommended, and in which
it will be submitted to, when the whole
question is laid before the patient, must
be considerably increased by the dis-
covery of the means of rendering it
devoid of pain.

11. The only surgical operations that
present any difficulty to the total pre-
vention of pain during their perfor-
mance, are operations of consiﬁ*mble
magnitude and duration, which involve
the cavity of the mouth or nose, such
as the removal of tumors of the maxil-
lary bones. The patient can be ren-
dered insensible before the operation,
in the usual way, as easily as in other
cases ; but the difficulty is in repeating
the inhalation so as to preserve the
immunity from pain till its conclusion.
It is best, in operations of the face, to
exhibit the vapour well diluted, so that
insensibility may be induced gradually,
by which means the fluids of the body
get more thoroughly impregnated, and
its effects are more permanent. When
inhalation of chloroform extends over
three or four minutes, and the third
degree of narcotism is well established,
with insensibility of the conjunctiva,
it is generally about three minutes
before there are distinct signs of pain
from the use of the knife. The effects
of ether are, I think, a little more
lasting, and therefore it would be pre-
ferable in such operations, were it not
that chloroform can be more ensily re-
applied during the operation. To effect
this, I drop a few minims of it, from
time to time, on a sponge that has been
squeezed out of cold water, and as soon
as the patient evinces any sign of pain,

C
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I apply it near to his mouth and nos-
trils for a moment, whenever the posi-
tion of the surgeon’s hands, and those
of his assistants, will permit. In this
way, if the pain cannot all be prevented,
the patient can generally be kept so
unconscious that he afterwards says
that he felt nothing. 1t isenly in pro-
tracted operations that the use of the
sponge in this way is required, for the
greater number of operations are con
cloded in two or three minutes.

There are some surgeons who think
that chloroform in operations involving
the mouth, and attended with consi-
derable hemorrhage, is not altogether
free from the danger of blood getting
into the trachea. This pointL requires
to be very carefully considered, for
whilst it would be improper to run a
risk of this occurrence, the pain of
large operations on the face is so fright-
ful that the inhalation ought not to
be interdicted on mistaken grounds.
- There are good physiological reasons
for believing that the sensibility of
the glottis would last, under the in-
fluence of narcotics, as ]ﬂl‘l%‘ a8 respira-
tion continued to be performed; but
the best evidence will be that derived
from experience. [ have seen a great
number of operations attended with
considerable hamorrhage into the
mouth, in which ether or chloroform
has been given, and no ill effects have
followed in any case. The result of
my observation consequently is, that
there is no danger of blood getting into
the air passages when these agents are
carefully given, and the same attention
is paid to the patient’s position and
breathing that would be in the absence
of insensibility. There was one ope-
ration at which I assisted last summer,
where the patient died soon alter it
was performed, and as I have heard
that a report got abroad, in some parts
of the medical world, that death was
occasioned by blood entering the air-
passages, it may here be mentioned :—

The patient was a young man, with
a large fibrous tumor in the situation
of the left superior maxillary bone,
For some time previous to the opera-
ton he had suffered occasionally from
heemorrhage from the affected nostril,
to an extent which had reduced him
considerably. The vapour was given
to him rather slowly, with the appa-
ratus I commonly employ, and he be-
came gradually insensible, without pre-

[

he folded his arms as if making

vious excitement or strugghng. In
about three minutes the in?lalal,mn Wiis
discontinued, the narcotism having
reached the third degree. The patient
was passive, bat the muscles were not
relaxed. The breathing was not ster-
torous, Some teeth were now ex-
tracted without causing any sign of
pain, A little more chloroform was
then given to him, and when the in-
halation was discontinued a second
time he was in the same state as before
the teeth were drawn. The operation
was immediately commenced. 1 took
no notes of the method in which it was
performed, but can state that the
superior maxillary and malar bones of
the left side were removed. During
the first part of the operation, whilst
the flaps were made, the patient was
perfectly quiet and silent; but after-
wards he began to groan and move his
limbs, and he was not again rendered
altogether insensible; for although a
few minims of chlorolorm were %mm
time to time sprinkled over a sponge,
which was, now and then, held near
his face, yet,owing to the hands of the
operator and his assistants being in
the way, and the cavity of the mouth
and nostril being laid widely open, he
got very little of the vapour, and the
only effect of it was parually to quiet
him on one or two occasions. Afler
the first two or three minutes of the
operation the effect of the chloroform
never exceeded the second degree.
The patient executed voluntary move-
ments of his arms and legs; sometimes
it was necessary to hold his hands, and
at one time he appeared conscious, for
an
effort not to raise his hands to the seat
of pain. He coughed now and then,
and seemed somewhat embarrassed with
the blood in his throat. He was seated
in a chair, but as there was no window
in the operating theatre except the
skylight, his head was obliged to be
inclined rather backwards. He was
leaned forwards once or twice, to allow
him to get rid of the blood, and it ap-
peared that he vomited some on one of
these occasions. Towards the conclu.
sion of the operation, and at a time
when he was very little under the in-
fluence of chloroform, he fainted. He
was laid down, and brandy was given
to him. No more chloroform was ad-
ministered after this time. He partially
rallied from the syncope, but again
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became faint. The actual cautery was
applied, but oozing of blood continued
until the moment of death,—about half
an hour after his removal into another
room. During this interval he was
much exhausted; his pulse was smfﬂl,
and difficult to feel. He was tossing
himself about in a restless manner, but
there was no difficulty of breathing.
He seemed quite conscious, doing as he
was told, but, of course, conld not speak,
from the nature of the operation. I
left a few minutes before the patient's
death, When he ceased to breathe,
tracheotomy was performed, and artifi-
cial respiration exercised by the open-
ing, with no beneficial result. In my
opinion this measure was not indi-
cated, but of courseit could do no harm.
After death, portions of the tumor
were found still remaining attached to
the posterior and upper part of the
cavity, and projecting into the foramen
lacernm of the orbit and right nostril,
as well as in other directions. The
trachea and bronchi contained some
frothy blood. Numerous small dark
spots of congestion were met with in
the lung, resulting from some of the
small bronchi being filled with blood.,
It is evident that the chloroform did
not contribute, either directly or indi-
rectly, to this patient’s death, for the
following reasons :—Ist. That the tra-
cheotomy and artificial respiration suf-
ficiently acecount for the small quantity
of blood found in the bronchial tubes.
(An eminent physician-accoucheur has
informed me that in cases of still-born
children, in which he has performed
artificial respiration by an ineision in
the larynx, he has always found blood,
after death, in the bronehi.) 2nd. If
there had not been this reason for blood
in the lungs, it would be more likely
to have entered when the patient was
moribund, or during the syncope, than
at an earlier period. 3rd. That the
symptoms did not indicate any impedi-
ment to respiration, but were such as 1
have seen in uterine hemorrhage, and
such as were met with after the removal
of the superior maxillary bone by a very
eminent operator in this metropolis,
before the introduction of ether, 4th.
That if the judicious use of chloroform
caused a liability to the entrance of
blood into the bronchi, there would
have been some symptoms of it in the
numerous patients who have recovered
from similar operations in the narco-

tised state; but such is not the case.
And 5th, That the quantity of blood
met with in the lungs was not enough
to cause rapid death.

In dismissing this case, I wish to
state my belief that the operation was
a very proper endeavour to cure the
patient of a disease that must inevitably
have been fatal in a short time; and
that my reason for alluding to it is,
that if I should leave it unnoticed, in
treating of chloroform in operations on
the face, I might be suspected of keep-
ing back a material fact.

will now enumerate the other ope-
rations, for the removal of larger tumors
of the jaw, in which I have exhibited
narcotie vapours,

In May 1847, Mr. Liston removed a
large tumor of the lower jaw, in a
young lady, dividing the bone far back,
near the rami, on each side. He was
assisted by Mr. Morton, Mr. Cadge,
and others. The patient took ether.

On December 23, 1847, Mr. Henry
Charles Johinson removed one of the
superior maxillary bones of a young
man, in St. George’s Hospital, for a
large tumor. This, and the remaining
patients, inhaled chloroform.

A few days after the last operation,
Mr. Fergusson removed a large tumor
of the lower jaw, oceurring in a gentle-
man. Sir B, Brodie was present.

Early in January 1848, Mr. Fergus-
son also removed a large tumor of the
ll?p-er jaw of a middle-aged woman, in

ing’s College Hospital. The tumor
had been removed once before, but had
returned.

In May last, Mr. Tatum removed a
very large tumor of the lower jaw of a
Spanish gentleman, in St. George's
Hospital, dividing the bone near its
s;'dmphisis, and disarticulating it on one
side.

In November last, Mr. Fergusson
removed a tumor of the superior maxil-
lary bone in a little girl, in King’s
College Hospital.

In the same month, Mr, Fergusson
also removed a tumor of the lower jaw
In a young man, a patient in the same
hospital.

The above patients all recovered
favourably from the operation.

I have seen chloroform and ether
employed, also, in a number of other
operations in which a good deal of
blood flows fto the mouth and throat;
such as operations for epulis, and
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polypi of the nose. Sometimes the
patients ean be observed to swallow
the blood, with an act of deglutition ;
but usually it seems to flow down the
pharynx and osophagus without dis-
tinct muscular effort ; and if the quan-
tity of it is not very large, it does not
in any way interfere with the glottis.

When infants are laid on the back,
during the operation for bhare-lip, the
blood is swallowed, whether they are
narcotised or not; and when they are
insensible, it goes down with less ap-
pearance of choking than when they
are crying from pain,

Part X,

1. Ether and Chloroform in operations
on the teeth; 2 on the eye; 3. on
the anus ; 4, on the back. 5. Inhala-
tion to facilitate the reduction of
hernia ; 0. of dislocalions ; 7. touid
diagnosis ; 8. to save the moral feel-
ings of the patient. 9. Occusional
sequele of inkalation—sickness ; 10.
its treatment. 11. Headache. 12.
Hysteria.

1. Cnrorororm is, I Lelieve, not very

generally employed in tooth-drawing

in this metropolis. This is partly
owing to the circumstance, that the
pain occasioned by the operation,
though severe, is usually but momen-
tary ; but another reason appears to
be, that the majority of dentists are
not sufficiently acquainted with the
application of the medicine to be sa.
tisfied that they can vse it with perfect
safety, and it is not always convenient
to the patient to have another medical
man present. It isonly in the cases
of children and very nervous persons,
who have not resolution to keep the
mouth volurtarily open for the opera-
tion, that narcotism [acilitates the
work of the dentist; in other cases it
adds to his trouble, and occupies more
of his time. Theintroduction of ether
and ehloroform has been of service to
the dental profession, having increased
the practice of many of its members,
by relieving the springs of industry
from the incubus of the dread of pain;
for a number of the operations under
these vapours would not have been

performed except for their use. I

allude to many of the cases in which

the mouth is ** cleared,” as the term is,

— —————
of a number of decayed teeth, and
H-II.J.ITIFE of teeth, to make room for a
set of artificial ones—a process which
is now generally performed at one or
two sittings, without any pain, and
which cannot fail to be, ultimately, of
great benefit to the patients.

It-is desirable not to carry the nar-
cotism further than the third degree
for the extraction of teeth, and in this
stage there is generally some rigidity
of the musecles of the jaw, but this can
nearly always be overcome by pressing
the chin down., It has been recom-
mended that a wedge should be placed
in the mouth before the :'mhaEuiun,
but 1 have never seen it necessary to
have recourse to this plan, as I have
always been able, with the assistance
of the operator, to get the patient’s
mouth open. The few instances in
which the mouth could not be at once
opened were cases in which voluntary
power was exerted under a dreaming
condition of the mind, and in these
cases the exhibition of a little more of
the vapour enabled the desired object
to be effected. There was one instance
in which the addition to the dose of
vapour was prevented by hysterical
symptoms, till the lady recovered her
consciousness, and then she had suffi-
cient courage, and preferred to have
her tooth removed without the repeti-
tion of the inhalation, which there is
no doubt would have been effectual, as
in every other case that I have seen.
As it was, the pain was probably di-
minished. It has always appeared to
me that there was a diminution of

muscular power under the efficts of

chloroform and ether, in every variety
of their operation; the voluntary
efforts under excitement are much less
powerful than those of an exasperated
individual in an unnarcotised state,
and the involuntary rigidity in the
third degree is still more easily over-
come. As there is usually less rigidity
from the use of ether than chloroform,
the former would be preferable in tooth-
drawing, were it not for the strong
odour that it leaves in the breath for
the rest of the day. When teeth re-
uire to be removed from both jaws,
those in the lower one, especially if
they be molars, should be first ex-
tracted ; otherwise, as the patient is
unable to wash out his mouth, the
blood will render them obscure. To
clear the mouth of bloed, whilst ope-
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rating on the teeth of the lower jaw,
it is sometimes desirable to use a
sponge squeezed out of warm water.
If the sensibility is found to be return-
ing before all the teeth are extracted,
the inhalation must be resumed for a
short time before proceeding further.
There is sickness after the use of chlo-
roform in some instances of dental as
of other operations, and it is here felt
to be more annoying than afler a great
operation where the patient is neces-
sarily an invalid. 1 shall bave to
speak of the treatment of sickness
further on.

[ am not an advocate for the use of
chloroform in every instance of tooth-
drawing, but I do not see how any
rules can be laid down respecting its
employment, as a good deal must de-
pend on the wishes of the patient as
well as on the presumed severity of
the operation. One point, however,
should be imperative, viz. that chloro-
form should not be given except by
medical men who have made them-
selves well acquainted with its effects
and mode of application. I have a
strong feeling that severe pain ought
not to be inflicted on children, since
the means of preventing it have been
discovered, and act so favourably on
them; and therefore, when a tooth is
to be removed that is firmly fixed, I
think that a child should be made in-
sensible whenever there is the know-
ledge requisite to effect this with per-
fect safety.

2, In most operations on the eye,
narcolism is of essential service. In
the operation for strabismus, the
amount of pain to be prevented is
considerable ; and as the patients are
usually children, who would offer all
the resistance in their power, the pro-
ceedings of the surgeon are very much
facilitated, as Prof. Miller, of Edin-
burgh, has recently remarked.* Chlo-
roform or ether may be given with
advantage to children, in operations on
the eye unattended with pain, merely
for the purpose of keeping the patient
and the eye motionless. I have given
the vapour of one or other of these
medicines several times for Mr., Cmsar
Hawkins and Mr. George Pollock,
whilst operating on congenital cataract
by the method of drilling. Two or
or three of the latter gentleman’s pa-

* Burgical Experience of Chloroform.

tients were only a few weeks old. The
operation was facilitated in all the
eases. In the excision of cataract, 1t
is not advisable to administer ether or
chloroform, for if vomiting should be
induced it would be likely to cause
serious mischief; and although vomit-
ing is not a frequent result of inhala-
tion, when precautions are taken to
prevent it, yetitis i.l'l'l]]PEEl]ﬂ_.E, I believe,
to predict with certainty in any case
that it will not occur.

3. Operations on the anus are fre-
quently required, and they are of a
very painful nature, on account of the
great sensibility of the part. It was
the practice of most surgeons before
the introduction of inhalation, to have
the patient standing on the floor, in a
stooping posture, and leaningemer a
table or bed ; but this attitude could
scarcely be maintained in a state of
insensi{uility, and therefore the practice
now is to let the patient lie on his side,
with the knees drawn up towards the
abdomen; or when that is more con-
venient to the surgeon, the patient can
lie on his back, as for lithotomy. The
chief operations on the anus are that
for fistula, the exeision of heemorrhoids,
and the cutting away of loose folds of
integument from the verge of the anus,
for the cure of prolapsus. 1t is neces-
sary to have the patient completely
insensible in operations on this part,
more especially in that for fistula, as
any involuntary flinching during its
performance would be a serious incon-
Yenience,

4. For the removal of tumors from
the back, and the performance of any
other operations in that situation, it is
best to let the patient inhale whilst
lying on his side, and when he is insen-
sible to turn him over, in a great
measure, on his abdomen, allowing his
head to remain in its former position
on the pillow : in this way the inhala-
tion can be repeated, if required, dur-
ing tpe operation,

It is unnecessary to enumerate other
operations, as they do not require any
special directions, as regards the chlo-
roform or ether. There are some cases
to be mentioned, however, in which
narcolism is attended with signal
benefits, in addition to the prevention
of pain.

3. There have been several cases of
strangulated hernia, in which the in-
halation of ether or chloroform has
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enabled the bowel to be replaced by
the taxis, after previous efforts had
failed, and where an operation must
otherwise have been performed. I am
not aware how soon etherization was
employed with this happy result, but
the earliest euse that I find recorded is
that of a patient of Mr. White in the
General Hospital, near Nottingham
it occurred on March 22nd, 1847, and
the ether was administered by Dr.
Sibson.* On July 10, 1847, there was
a similar case under the care of Mr.
Stafford, in the Marylebone Infirmary.+
On March 6th, 1848, a man, James'S.,
was placed upon the operating table,
in St. George's Hospital, with a stran-
gulated inguinal hernia: I administered
chloroform to him at the request of Mr.
H. C. Johnson, who had the treatment
of the case; and when the patient
became completely insensible, and the
muscular system relaxed, the hernia
was readily reduced by means of the
taxis, although it was previously quite
incapable of reduction. If the taxis
had not been successful, the operation,
for which the instruments were ar-
ranged ready, would at once have been
performed, whilst the patient was still
insensible. In the case of another
patient, a woman with femoral hernia,
who was placed on the table imme-
diately afterwards, Mr. Johnson per-
formed the operation as soon as she
was rendered insensible, without em-
ploying the taxis, being deterred by
the tense and inflamed condition of the
tumor. This case ended favourably,
as well as the former one, There are
several other cases recorded in the
medical journals of this and other
countries, besides the three above enu-
merated, in which the use of ether or
chloroform has enabled the surgeon to
rednee a strangulated hernia without
the operation,

6. Narcotism by inhalation facilitates
the reduction of dislocations of the
bones, besidespreventing the pain of the
process; and it has enabled the surgeon
to reduce dislocations of long standing,
which could not otherwise have been
relieved. On June 24, 1847, Mr. Tatom
reduced a dislocation of the shoulder
of ten weeks’ standing, with the aid of
the pullies, in St, George's Hospital,
whilst the patient, Richard R., aged
31, was under the influence of ether,

* Spa Mep. Gaz. Vol. x1. p. 1009,
t Mep. Gaz. Vol. xL. p. 116,

the influence of ehloroform.
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The disloeation, which happened in
the country, had been first overlooked,
and when detected, could not be re-
duced. On February 7th, 1848, a dis-
location of the femur into the ischiatic
noteh, which had existed for about
three weeks, was reduced with the aid
of the pullies, in the same hospital, by
Mr, H? C. Johnson; the patient,
Patrick C., an Irish labourer, being
made insensible, and his museles being
relaxed, with chloroform, Three days
afterwards, Mr. Tatum reduced a dis-
location of the hip, in the hospital, of
five weeks' standing; the patient, Joseph
G., a working man, being put unJer
I have
also given the vapour, in St, George's
Hospital, in some cases of old disloca-
tion, in which the position of the parts
has been improved by the efforts made
during the state of insensibility and
relaxation, although their condition
did not admit of complete reduction :
two cases of dislocation at the elbow-
joint were of this nature. Some cases
of recent dislocation have been reduced
under the influence of nareotic vapours,
when previons attempts at reduction
had been unsuccessful. Two cases of
dislocation of the thigh-bone, in which
Dr, Sibson administered ether, at Not-
tingham, were of this nature. One
into the ischiatic notch, reduced by
Mr. White, April 7th, 1847 ; the other
on the dorsum ilii, reduced by Mr.
Caunt, May 3lst, 1847.* 1 assisted
Mr. H. C. Johnson by giving chloro-
form to a gentleman with a recent
compound dislocation of the last pha-
lanx of the thumb backwards. The
previous efforts at its reduction had
Failed, on account of the pain occa-
sioned by them being more than the
patient could bear. When he was
rendered insensible, the dislocation
was soon reduced.

Chloroform was given in many of
the above cases because it was in use
at the time, and could be employed
without the delay that getting the ether
ready would have oceasioned. It an-
swered very well; but it is my opinion
that ether is preferable, both in dislo-
cations and strangulated hernim, as it
induces relaxation of the museles more
easily, and with less previous rigidity.

7. The artificial production of insen-
sibility is frequently of the utmost
service in assisting the surgeon to form

* See MED. Gaz, Vol. x1. p. 1009.




OCCASIONAL SEQUELAE OF

INHALATION—SICENESS. 15

a diagnosis. I gave ether for this phr-
pose at the request of the surgeons to
St. George’s anspital, in Febroary,
1847, to a little gir] with disease of the
knee and abscesses in the thigh. In
this case, the great tenderness of the
parts, and the nervous agitation of
the patient, precluded every attempt to
examine the state of the limb in the
usual manner ; but when the patient
was rendered insensible, the condition
of the limb was ascertained sufficiently
to enable the surgeon to determine on
amputation, which was performed on
February 25th, by Mr. Henry James
Johnson, the patient being again
placed under the influence of ether. In
several other cases of diseased joint and
diseased bone, ether and chloroform
have been employed in this hospital,
to aid diagnosis in a similar manner.
In sounding for stone, especially in
children, it 1s of service to render the
patient unconscious. I administered
ether for this purpose in St. George's
Hospital,as early as February 3rd, 1847,
whilst Mr, Cutler sounded a little boy,
aged four vears. Dr. Thomas Smith,
+|::ls Cheltenham, applied ether about
this time, viz. on February 22nd, to
enable him to ascertain the state of the
cornee of a child labouring under stru-
mous ophthalmia.*

8. There are many operations on the
female which medical students could
seldom witness except at the expense
of some shock to the feelings of the

atient. They are now generally con-

ucted in the hospitals in this wise :—
The patient inhales and becomes in-
sensible whilst only one or two sur-
geons and the nurse are present in the
private ward, or behind the screen
with her: the students then come in
and witness the operation, and go away
again before the consciousness of the
patient has returned. In some opera-
tions in private practice, where the
surgeon requires two or three assist-
ants, they are not brought into the
room till the patient is insensible, or
she is made insensible in an adjoinin
room, and carried to the place selectﬂg
for the operation,

. Narcotism by chloroform or ether,
to the extent reqnired in surgical ope-
rations, occasionally leaves some effects
after the immediate influence of the
vapour has subsided : these may be

called sequelee. I have not observed
that they are more frequent after one
of these agents than the other. The
only after-effects of inhalation with
which I am acquainted are sickness,
headache, and hysterical symptoms in
those predisposed to hysteria.

Vomiting is apt to occur during the
narcotism, or just afterwards. It can
be rendered less frequent by the pre-
caution previously mentioned,* of not
allowing the patient to inhale soon
after a meal, and also not carrying
the nareotism further, if possible, than
the third degree,—thus avoiding stertor
and complete relaxation of the mus-
cular system; but I believe that it
cannot always be prevented by all the
care that can be used, more especially
if the inhalation have to be repeated,
in order to keep up the insensibility
for more than a few minutes. The
vomiting no doubt depends on the
action of the narcotic vapour on the
brain, and is allied to that occasionally
caused by opium and aleohol, and to
that which occurs in some morbid con-
ditions of the cerebrum. If the patient
recover completely from the immediate
effects of the vapour, without any feel-
ing of sickness, he is not liable to it
afterwards from that cause; and, in
the greater number of cases in which
vomiting does occur, the sickness goes
off in a few minutes, and does not re-
turn ; but in a few instances it con-
tinues for several hours, if nothing be
done to relieve it, and in two or three
cases it has lasted, under these circum-
stances, for two or three days. I have
met with more or less vomiting in
about one-fifth of the patients operated
on, under chloroform, during the last
six months : many of them, however,
had received no previous directions re-
specting their diet. The number of
cases in which there has been trouble-
some sickness has been one in twenty-
six operations during the same period.
I have never found the sickness con-
tinue more than five or six hours when
[ have been taking measures to relieve
it,

Diminished temperature of the sur-
face generally accompanies the sick-
ness: indeed, the depression of the
respiration and circulation attending
it has a tendency at all times to lessen
the development of animal heat. But

* Hee MED. Gaz, Vol. x1. p. 676.

* Last vol. p. 1024,
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chloroform and ether, T am quite satis-
fied, have also the effect of diminishing
the production of ealorie, quite inde-
pendently of their action on the re.
spiration and cireolation ; and, when
inhalation has been kept up for some
time, I have remarked the patient to
become rather cold in cases where no
sickness was present.

10. When sickness has continued
aflter the immediate effects of the vapour
have subsided, and the stomach has
been quite emptied by vomiting, 1
have generally found that a little wine
or weak brandy and water has removed
the sickness, When the patient is
cold as well as sick, warm wine and
water, or brandy and water, are pre-
ferable ; and other measures to restore
warmth should be resorted to, such as
warm covering, drawing the sofa near
the fire, if it be winter, or applying a
feet-warmer, if the patient be in bed.
In two or three cases these measures
did not afford relief, and ten or twelve
minims of Battley’s solution of opium
were given,with the effect of completely
and permanently removing the sick-
ness: these, of course, were adult
patients, and I have not found sickness
continue very long in children. The
horizontal posture should, if possible,
be preserved till the sickness has sub-
sided, and for some time afterwards.
It is desirable, indeed, to let the patient
remain, without being moved or spoken
to, till the narcotism has completely
passed off, in every instance where it is
practicable. The necessary removal
of hospital patients from the operating
theatre immediately after the operation
causes sickness in many cases where |
believe that it would not otherwise
come on. I have not perceived any
appreciable benefit from effervescing
dranghts, and [ have not had oecasion
to try hydrocyanie acid or creosote,
The application of ammonia to the
nostrils sometimes seems to refresh the
patient, but internally I think it is not
so beneficial as wine.

The wine and opium recommended
above are not given to combat the
direct effects of chloroform, and should
not be administered till the immediate
influence of the vapour has subsided,
unless it be the former, when it is re-
quired to remove faintness from loss of
blood, which, however, seldom happens
during narcotism. The opium proba-
bly acts by removing irritability of ihe

stomach, occasioned by the vomiting,
which was induced in the first instance
by the state of the brain,

1. Headache is not a common re-
sult of inhalation : the few instanees in
which 1 have heard it complained of),
occurred in persons in good health and
inclined to plethora, and passed off
spontaneously.

12, In describing the circumstances
that modify the action of narcotic va-
pours, it was stated® that, in the hys-
terical diathesis, inhalation was liable
to induce a paroxysm of the disorder,
which might reeur as the narcotism
was diminishing. This usually soon
subsides, but there are a few cases in
which it remains troublesome for two
or three hours, [ have seen hysteria
two or three times in the male, after
ether and chloroform, in patients who
had previously had the complaint. I
have not found it to require any treat-
ment, except in the case mentioned
before;+ and if it do, it should be
treated in the usual way.

My own experience of hysteria, as a
sequela of inhalation, is, that it forms
no great impediment to its employment,
Mr. Tomes, however, has related three
cases with which he had been made
acquainted, where the disorder was
more lasting and troublesome ; and one
case in which the use of chloroform was
followed by worse effects than hysteria,
viz. delirium, and subsequently an
occasional vacaney in the patient’s
manner, leading her medical man to
forbode insanity, sooner or later. In
this last case, however, the patient had
an overdose of the vapour, having been
“almost pulseless — searcely breath-
ing,” with a ghastly countenance. The
ﬂh%Dro"urm was given by a dentist
who evidently did not understand its
effects, having first asserted that the
lady was *under its full influence,”
when she, in fact, heard what he said,
and then having given an overdose.
The case only confirms a maxim, now
beginning to be better understood than
when chloroform was first suddenly
brought into universal notice —viz.
that it ought not to be used except by
medical men who have studied its
eflfects.

* Last vol. p. 1022.
Lac, cit,
Spe Heview in Mep. Gaz., last vol. p. 645.
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Part XI.

T'he combination of chloroform and
ether—of chloroform and alcohol—
Chiorvic ether—Strong ch'orie ether
— New mode of inhaling vapuurs.

It has been shown in former parts of
this essay, that the action of chloro-
form can be rendered perfectly mild
and safe by diluting it sufficiently with
air. [f the properties of this body were
such, or if another body could be met
with having such properties that the
relation between its intrinsic power
and its volatility would prevent the
air from taking up so much vapour,
under the usual circumstance of tém-
perature and pressure, as could enable
a patient to get an overdose without
ample warning, this would be an ad-
vantage; as there would then be no
fear uﬁccidmts in the hands of medi-
cal men, even wken not armed with a
suitable inhaler, and special experience
on the subject. This, however, is not
the nature of chloroform, and although
there are substances of this character,
of which I intend to give a further
account, they do not possess, at the
same lime, all the other convenient
and agreeable qualities which would
enable them to supersede chloroform
in the majority of surgical operations.
As the most desirable strength of a
volatile narcotie liquid, not requiring
great care in its use, is between that
of chloroform and that of sulphuric
ether, it might be supposed that by
mixing the two medicines the desired
end would be attained: but such is
not the case ; they have been so mixed
by sowe practitioners, and I have tried
them together, but the result is a com-
bination of the undesirable qualities of
both, without any compensatling ad-
vantage, Kther 1s about six times as
volatile as chloroform—that is to say,
if equal measures of each be placed in
two evaporating dishes kept side by
side, at the same temperature, the
ether evaporates in about one-sixth the
time of the chloroform ; and when the
two liquids are mixed, although they
then evaporate together, the ether is
converted into vapour much more ra-
pidly ; and, in whatever proportions
they are combined, before the whole is
evaporated the last portion of the
liquid is nearly all chloroform: the

consequence is that at the commence-
ment of the inhalation the vapour in-
spired is chiefly ether, and towards the
end nearly all ehloroform : the patient
experiencing the stronger pungency of
ether when it is most objectionable,
and inhaling the more powerful vapour
at the conclusion, when there is the
most need to proceed cantiously.
Chloroform was first employed for
inhalation in the form of solution in
alcohol, in which state it was ealled
chloric ether. Mr. Jacob Bell was, I
believe, the first person who exhibited
it,* and it was afterwards employed
occasionally in St. Bartholomew's
Hospital, and in the private practice
of Mr. Lawrence. This so-called
chloric ether contained from twelve to
eighteen per cent. of chloroform. When
inhaled it yielded a little vapour of
chloroform at the beginning of the
process, Kach hundred cubie inches
of air passing over it, would take up,
if saturated at 60°, from one and a half
to two cubic inches, mixed with some
vapour of spirit, and this was enough
to produce 1nsensibility if continued of
the same strength, but by the time a
third part of the liguid was inhaled,
the quantity of vapour given off was
reduced to less than half a cubie inch,
which is insufficient either to induce or
keep up insensibility ; and when about
half the chloric ether had evaporated,
the remainder was reduced to spirit and
water, with scarcely a trace of chloro-
form. Consequently, unless the inhaler
were frequently emptied and reple-
nished with fresh ether, insensibility
failed to be induced; and under any
circumstances the use of this prepara-
tion was troublesome and expensive,
In some able and interesting articles
recently published in the MEepican
Gazerte, Dr. John C. Warren, of Bos-
ton, U.S., has recommended a strong
chloric ether, containing one part chlo-
roform to two purts aleohol; this would
be undoubtedly much more efficient
than the ordinary chloric ether; but
!.hEl:E 15 the same kind of irregularity
in its effects, as in the case of the
weaker preparation. The chloroform
evaporates chiefly with the first portion
of spirit, and when a little more than
lmlil" the liguid has been used, the re-
mainder contains very little chloroform,
and is, therefore, of no use for inhala-

* See Pharm. Journ. Feb. 1847, p. 357,
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tion, since vapour of alcohol has very
little effect.

I had often considered the subject of
diluting chloroform with spirit, and
since Dr. Warren's papers appeared
have given the matter additional atten-
tion. 1 have mixed chloroform in va-
rious proportions with alcohol of 92:5
per cent. and ascertained the quantity
of vapour the compounds would give
offt. I have also placed these com-
pounds in a current of air, in imita-
tion of what takes place during inha-
lation, and by measuring the liquid
from time to time, and weighing it in
the specific gravity bottle, have been
able to calculate the changes of com-
position which take place as evapora-
tion proceeds. In so doing, a correc-
tion was made for the small quantity of
water in the spirit, the proportion of
which increases as the alcohol eva-
porates. The following table, which
18 as accurate as can be made without
introducing fractions, shows how the
proportion of chloroform decreases
when it is mixed with an equal volume
of aleohol, or with any other quantity
marked in the table, For instance,
when the hundred parts are diminished
to sixty, they constitute the strong
chloric ether of Dr. Warren, and the
alterations in that compound are sub-
sequently shown. The foarth column
ex{;lihil:s the quantity of chloroform in
the mixed vapour that 100 cubic inches
of air would take up, if saturated at
60°, The quantity that 100 cubic
inches of air will thus take up from

ure chloroform, is fourteen cubic
inches.

Chloroform Cubic
an Alcohol. |Chloroform. Inches of
Alcohol. | Vapour.
100 b al a-1
q90 48 42 7-8
a0 46 34 it |
70 43 27 68
G0 40 20 5°9
50 37 13 45
40 33 7 2:1
a0 27 3 09
20 19§ 4 00
10 10 0 00

Dr. Warren recommends the strong
chloric ether, in order to prevent the
accidents that have resulted from the
too rapid action of chloroform. The

quantity of vapour of chloroform that
air would take up from this compound
would, under the usual circumstances
of inhalation, not exceed six per cent.
—a proportion which, I believe, would
not eause any sudden accident; but
unless the person using it have such
skill as would enable him to avoid the
risk of accident in using chloroform,
he would be liable to fail in producing
insensibility with its solution in spirit,
owin % to itsrapidly decreasing strength,
and the diminishing quentity of va-
wur that it gives off: indeed, Dr,

arren has himself experienced the
irregularity of the action of strong
chloric ether, having failed to induce
insensibility with it in two or three
cases; but he attributes the failure to
a defect of susceptibility in the patients,
and he advises the resort to chloro-
form in such cases. This is virtually
yielding the point, and incurring in
some cases the very risk which the
proposed practice is intended to ob-
viate, A case which occurred recently
in Westminster, the account of which
had not reached America when Dr.
Warren’s papers were written, shows
that an apparent want of susceplibility
does not protect the patient from acci-
dent, In that case,®* a gentleman,
who, as [ am informed, had many
times used chloroform in the same
way before, employed half an ounce on
a {mndkernhie without making the
man insensible; but, a fresh supply
being obtained an hour or two after-
wards, the patient got an over-dose,
and lost his life, although the quantity
used was not greater than on the pre-
vious occasion. When chloroform is
given in such a way that the strength
of the vapour can be regulated, it is
found that there is no u]it reciable
difference in the susceptibility to its
action, whatever variety there may be
in the symptoms induced previous to
insensibility, and in the extent to
which it is requisite to carry the nar-
cotism in order to obtain relaxation or
immunity from pain; and since it has
been shown in the first three paris of
these papers, that there is a definile
rule for the proportion of chloroform
and other narcotic vapours in the blood,
which applies alike to animals of diffe-
rent classes, it cannot be supposed that
any human being could form an excep-

* Spp Loncet, Feb. 24.
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tion, since he would have to differ, not
only from his own species, but from the
animal kingdom in general.

When it is necessary to give ch]r:_-rn::--
form on a sponge, duringi a surgical
operation, it is not a bad plan to use 1t
diluted with spirit, as recommended by
Dr. Warren. In two or three recent
cases of operation on the face, insensi-
bility having been induced before the
operation, by means of the apparatus
as usual, it was requisite to employ the
sponge to keep the patient insensible
during its performance; and I em-
ployed a solution of chloroform in
gpirit, sometimes in equal parts, at
other times in the proportion constitut-
ing the strong chloric ether. Both pre-
parations answer the purpose very well,
and can be employed more freely than
undiinted chloroform. I poured, for
instance, halfa drachm or a drachm on
the sponge at once, in these cases, in-
stead of a few minims.

If the strong chloric ether were used
exactly as recommendedby Dr. Warren,
there would, I fear, be danger of acci-
dent from a cause independent of the
~action of the vapour inhaled. An
ounce of the medicine is directed to be
poured on a sponge only twice the
size of an egg, which must thereby be
rendered dripping wet, and should the
patient be on hiug:uack, there would be
risk of some drops of the ether being
drawn into the Elttiﬁ, in a liquid form.
I have been inE}rmEd by the operator
of a ease in which a patient was
threatened with suffocation from a drop
of chloroform falling into the throat
from a sliﬂnge, and the solution of it
in aleohol is scarcely less irritating,
and would undoubtedly eause spasm of
the glottis.

It follows from the above considera-
tions, that, as a general rule, there can
be no advantage in using a mixture >f
two or more substances of different
volatility, by any ordinary method of
inhalation, since the mixture cannot be
uniformly introduced into the circula-
tion. If, however, it should hereafter
be found that there is any physiological
advantage in combining any vapours,
they could easily be given together in
any uniform proportion, by a method
which T have been employing lately
for the exhibition of chloroform in
cases in which I wished to be more
than usually precise, or to gain a more
exact experience. This method con-

sists in putting a definite quantity of
the liguid to be inhaled into a balloon
made of thin membrane, the capacity
of which is known, and isnot less than
two thousand cubic inches, then filling
the balloon with air by means of the
bellows, and allowing the patient to
inhale from it: the expired air being
prevented from returning into the
balloon, by one of the valves in the
face-piece to which it is attached.

Part XII.

Further remarks on Duteh liguid—its
chemical constitution — its physical
properties—ils marcolic power com-
pared with that of chloroform—Cases
of its administration in tooth-drawing,
in midwifery, in cholera—Coneclu-
s10MS,

In a former paper* I gave an account

of two or three experiments on small

animals with Duteh liquid, by which it
was shown that its narcotic properties
were of a favourable kind, but that it
caused inflammation of the lungs. This
latter effect, jas I have since ascer-

tained, was occasioned by some im-

purity—probably sulphurous acid g&s

—in the specimen of Duatch liquid I

then used. I made it myself, by getting

the olefiant gas and chlorine to com-
bine in a glass globe, as recommended
in Fownes’ Chemistry. The olefiant
gas was passed through sulphuric acid
to separate ether and alcohol, but the
sulphurous acid was not separated
from it, and I endeavoured to separate
that and the hydrochloric acid from
the products, when formed, by washin

it two or three times in water, but dis
not succeed, as it since appears. On

Mr. Nunnelly recommending Dutch

liquid for inhalation last Februoary, it

occurred to me that neither the speci-
men which I bad made, nor that used
by Dr. Simpson, could have been pure.

I accordingly made some more in the

same manner as before, but washed it

in a weak solution of carbonate of soda
previous to distilling it from chloride
of caleium. I now got a much less
pungent substance,—similar, in fact,
to that which I have since received
from Mr. Morson and Mr, Bullock. On
i:erforming some experiments with it,

found that it possessed the properties
which T previously described, with the
exception of the irritant ones. I in-

* Yol. xlii. p. 331
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haled a little of it myself; but the pro-
cess of making it being very trouble-
some and tedious, I had not enough to
try its effects in practice till half an
ounce was kindly given to me by Mr.
‘Morson on the 20th March, which [
used in four cases of tooth-drawing in
St. George'’s Hospital, on the followin
morning, I have since received EE?Eraﬁ
'Eup‘llliea from Mr. Bullock, and have
used it in a variety of eases; but, before
1 describe the results of its npplication,
it will be more convenient to give an
account of its chemical cons{itution,
and of those of its physical properties
which are intimateﬁ* connected with
its physiological action.

It was discovered in 1795 by the as-
sociated Dutch chemists, Bondt, Dei-
man, Vantroostwyk, and Lauweren-
burgh. Itis formed by the combina-
tion of two volumes of chlorine and
two of olefiant gases. The latter, re-
presenting one atom, contains four
atoms of carbon and four of hydrogen,
and is considered to be a hydruret of
acetyle,— acetyle being a hypothetic
‘base consisting of four carbon and
three hydrogen. When the two atoms
of chlorine combine with the hydruret
of acetyle, the following is, since the
investigations of Regnanlt, believed to
be what taukes place. One atom of
chlorine displaces an atom of hydro-
gen, and the hydruret of acetyle is con-
verted into chﬁ:ride of acetyle, whilst
the other atom of chlorine combines
with the displaced hydrogen, forming
hydrochlorie acid, and the two products
at the same time uniting, hydrochlorate
of chloride of acetyle is the result; and
this is the chemical name of Dutch
liquid in recent authors. This body is
curiously connected with the discovery
of chloroform, as was pointed out by
Dr. Pereira in a communication on the
history of the latter medicine.* Dr.
Thomas Thomson, in the edition of
his Chemistry published in 1810, gave
the name of chloric ether to Duteh
liquid, and stated that a solution of it
in spirit was useful in medicine as a
diffusible stimulant. Some years after
this, Mr. Guthrie,a chemist in America,
obtained a liquid by the distillation of
gpirit and water with bleaching pow-

er, which he considered to contain
the chloric ether of Dr, Thomson dis-
golved in spirit; and this product,

* MeD. Gaz. vol, xL. p. 953.

which, in fact, consisted of chloroform
and aleohol, was nsed for some time in
medicine under the name of chlorie
ether. In 1831, Soubeiran found that
this preparation did not contain Duteh
liqguid—the chloric ether of Dr. Thom-
son; and the following year Liebig
also made an analysis of it; but, fail-
ing to discover the hydrogen in the
chloroform, he considered that it was
composed of chlorine and carbon; and
after this time the medicine was often
called ter-chloride or sesqui-chloride of
carbon. There are various chlorides
of earbon whieh have been discovered
by Faraday and Regnault; but they
are very difficult to mike, and I be-
lieve that none of them have ever been
on sale, either for medical or other
purposes, and that the so-called ehlo-
rides of carbon which have been used
in medicine were all of them solutions
of chloreform, of which body Dumas
was the first to ascertain the true na-
ture and composition,

Dutch liquid is somewhat heavier
than water, having a specific gravity of
1'247. It boils at 180° Fah. It is
very sparingly soluble in water, and
the specific gravity of its vapour is
3:4484. In sensible properties it very
nearly resembles chloroform; and
hence, probably, the reason of Mr.
Guthrie, when he discovered the latter
substance, mistaking it for Dutch li-
quid. The odour is not quite so fruit-
like as that of chloroform, and the
vapour feels less pungent; but the
reason of this is thata smaller quantity
of vapour is given off from Dutch hi-

uid than from chloroform ; for I find
that when the two vapours are diluted
to the same extent—for instance, till
the air contain five per cent., and
inhaled from a balloon, there is
then no difference in the pungency.
The physical properties of Dutch li-
quid which are most intimately con-
nected with its narcotic action, when
inhaled, are its volatility and solubility.
From some experiments before related
it was concluded that in the second
degree of narcotism the blood contains
one-fiftieth part as much as it would
dissolve, and in the fourth degree one
twenty-fifth part., These experiments
have been repeated with the liguid
quite free from impurity, and the re-
sults obtained were the same.

I have endeavoured to ascertain the
solubility of Duteh liguid as accurately
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as possible, by admitting small quan-
titiEs of w;;terytn air saturated with the
vapour, and confined over mercury ina
graduated receiver. The average of a
number of experiments gives 17 vo-
lume of vapour as the quantity that one
volume of water will dissolve; and,
the liquid being 321 times as heavy as
its vapour at 100% it results that, at
this temperature, one part of the liquid
would require 189 parts of water to
dissolve it. ; ;
If the average quantity of serum in
the body be assumed to be the same as
in treating of chloroform, and a calen-
lation be made of the kind there given,*
it will be found that the amount of
Datch liquid in the blood, in the se-
cond degree of narcotism, 1s rather
more than twenty minims, and in the
fourth degree forty-one minims. In
the third degree the amount would be
intermediate, viz. about thirly minims.
These quantities are nearly twice as
large as in the case of chloroform; and
this agrees exactly with what I have
met with in practice, since nearly twice
as much Duteh liquid has been required
to cause insensibility as would have
been required of chloroform. To esti-
mate the strength of this substance
when inhaled, its volatility requires to
be taken into account,in addition to
the above data. Whilst 100 cubic
inches of air at 607 will take up l4
cubie inches of chloroform, they will
only take up seven cubic inches of
Dutch liquid; and the vapour, more-
over, is not so heavy as that of chloro-
form,—consequently it is not half so
volatile. This makes the difference in
strength between the two agents still
ater. To exhibit more accurately
ﬁ:ir relative power, the quantity of air
may be calculated that a patient wonld
require to breathe, when saturated by
either of the two vapours at 60° in
order to be rendered insensible, Eigh-
teen minims is the average amount of
chloroform in the blood in the third
degree of narcolism, the stage usually
required for a surﬁical operation, and
as about as much is expired again
without being absorbed, thirty-six
minims is about the quantity inhaled
before an operation, q‘l‘his wonld re-
quire only 257 cubie inches of air to
take it up 1f saturated at 609, the air
becoming expanded to 294 eubic inches,

* Vol. xli. p. 850.

Thirty minins of Duteh liquid require
to be absorbed, as stated ahu_w:,_ to
induce the same amount of insensibility,
and sixty minims would have to be
inhaled. - This quantity requires 904
eubie inches of air to allow it to be
converted into vapour at 60°, the air
bLeing expanded to 967 cubic inches,
an amount more than three times as
great as requires to be inhaled in the
case of chloroform ; and consequently
Datch liquid has less than one-third
the power of the former when inhaled
in a similar way. Sulphuric ether is
rather stronger than Datch liquid—
the quantity of air saturated with 1ts
vapour that is required to induce in-
sensibility being rather more than 800
cubie inches.

For the reasons given above, Dutch
liquid is much slower in its action than
chloroform ;* and whilst the chief en-
deavour in giving chloroform is to
prevent the air from getting too
strongly charged with the vapour, in
giving Dutch liquid the endeavour is
to get the air to take up sufficient of
it. In one case, indeed, that of an
infant in King’s College Hospital, on
which Mr. Fergusson operated for
naevus, it failed to induce insensibility
with the inhaler I was using (one con-
trived for chloroform), although con-
tinued for three or four minutes, and
rather than cause further delay chloro-
form was used.

For reasons similar to those which
render Dutch liquid slower in its action,
when its effects are once produced they
are more persistent than those of chlo-
form., Medicines so volatile as these
escape from the system almost exelu-
sively by the lungs; and as the quan-
tity of Dutch liquid in the blood during
insensibility is greater than that of
chloroform, it would be longer in es-
caping, even if it could be exhaled at
the same rate ; but, being less volatile,
it cannot. There is a continual ten-
denecy to equilibrium between the
elastic force of the vapour in the blood
and that in the air contained in the
pulmonary cells : and if the blood con-
tain, for instance, one-thirtieth part as
much of a volatile liguid as it could

* A preparation consisting of equal parts of chlo-
roform and spirit was fraudulently introduced
into the drog-market last spring, and =old to a
congiderable extent a8 Dutch liguid, although
not containing any of that hud{. This counter-
feit liguid would cause insensibility with nearly
the same rapidity as chloroform,
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dissolve, each cubie inch of air which
reaches the cells of the lungsis eapable
of tal-r.ing up one-thirtieth part as much
as would saturate it at 100°; but this
quantity is twice as great in the case
of chloroform as in that of Dutch
liquid. . The longer duration of the
effects of the latter substance as com-
pared with the former has been very
marked in a number of experiments on
animals, as well as in practice.

Although, as above stated, a %-renter
quantity of Duteh liguid than of chlo-
roform is required to induce insensi-
bility in the first instance, yet in cases
requiring the continued inhalation of
the vapour there is but little difference
in the amount used ; since, from the
more persistent effect of Dutch liquid,
it does not require to be repeated so
often.

The following are the cases in which
I have tried the efiects of Dutch
ligquid :—

l. On March 21, 1849, a young wo-
man, about 25 years of age, inhaled it,
in the out-patients’ room of St. George’s
Hospital, previous to having a tooth
drawn. SEE was nervous and hysteri-
cal, and was alarmed at the inharalinn,
although very anxious to avoid the

ain. She inhaled from the apparatus

escribed before,* between one and
two minutes, when she strongly re-
quested to leave off. The tooth, a first
lower molar, firmly fixed, was imme-
diately extracted with the forceps by
Mr. Parkinson, dresser to the surgeon
for the week. The patient eried out
slightly as the tooth came out. She
said afterwards that the removal of the
tooth did not hurt her so much as the
lancing of the gum on a previous oc-
casion. In a few minutes the partial
stupor caused by the vapour had sub-
sided. This patient was not rendered
quite unconscious, but the sensibility,
and consequently the pain, were appa-
rently diminished.

2. Another young woman inhaled
the Dutch liquid immediately after-
wards. She breathed it very steadily.
The pulse became increased a little 1n
frequency and force soon after she
began to inhale, and the face at the
same time became slightly flushed.
There was no further symptom, and no
alteration in her appearance till nearly
four minutes had elapsed, when volun-

* Yol xlii. p. 844,

tary motion ceased in the eyes and
eyelids, and the pupils were turned
unpwards, The inhalatiog was now
discontinued when she had inhaled
just four minutes, The muscles of the
jaw were rather ri;ﬂd, but the mouth
was easily opened by making a little
pressure on the chin, and a bieuspid
tooth was extracted with the forceps
by Mr. Parkinson, without causing the
least flinch, cry, or altered expression
of countenance on the part of the
piatient. Tmmediately after the tooth
was extracted she opened her eyes,
looking bewildered at first, but in one
minute after the inhalation ceased she
regained her usual expression, and
began to wash out her mouth., She
said that she had felt nothing. Three
minutes afterwards she left the hospital
feeling well. The narcotism, in this
case, just reached the third de%:ree,
and there was complete immunity from
pain, as indeed there generally is
under the effects of chloroform carried
to the same extent, when it is inhaled
slowly. The recovery was as prompt
as it usually is from chloroform ; but
it should be noticed that when the
inhalation of that vapour is left off
just when the symptoms reach the
point indicated in the above case, the
patient usually begins to recover im-
mediately, even before there would be
time to extract a tooth. Two Anid
drachms of Dutch liauid had been put
into the inhaler, and it was not quite
all used by these two patients. A
drachm more was added when the next
patient commenced to inhale.

3. This patient was a labouring man,
between 30 and 40 years of age, Soon
after beginning to inhzle he com-
menced to laugh, and he képt the cor-
ners of his mouth stretched so widely
apart that it was difficult to make the
face-piece fit exactly. In about five
minutes he appeared to have lost his
conseiousness, and he muttered inco-
herently. He soon afterwards became
unruly, and was with difficulty kept in
the chair. The conjunctiva remained
sensible, and he flinched when a hair
of his face was pulled. Although he
inhaled a few minutes longer, he did
not become further affected ; the reason
of this being, as I afterwards found,
that the Dutch liquid in the inhaler
was finished. There was great diffi-
culty in getting the mouth open, not
from spasm but from voluntary resist-
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ance exerted under the influence of
gsome obscure dream. The patient
flinched as the tooth was ex_tracted;
but on recovering his consclousness
two or three minutes afterwards, he
said that he had felt nothing. The
truth probably is, that the feeling had
Leen obscure, and there was no recol-
lection of it. He complained, however,
of giddiness, and h!e?an to look pale

and sick. In a few minutes he
vomited, and then complained of
headache.

He was Eﬂmplﬂiﬂin% of
headache and sickness half an hour
afterwards, when [ left him, expecting
that these symptoms would soon sub-
side. But [ afterwards found that they
continued so severe, with occasional
vomiting, that he was kept in the
hospital till the following morning,
when he left, but came back in the
forenoon, complaining that he could
not go on with his work. Mr. Ham-
merton ordered him some medicine
containing ammonia, and directed him
to return the next morning if he should
not feel well. He did not apply again.

This is the only case in which 1
have seen Dutch liquid followed by
distressing sickness or headache ; and
the result might have been the same
if chloroform or ether had been used,
as such symptoms do now and then
follow their use, though rarely to the
same extent as in this case,

4, In the above cases the water bath

of the inhaler was at the temperature
of 60°; in this case it was raised to
70°. Fifty. minims of the medicine
were put into the inhaler, and a little
girl, six years old, inhaled for two mi-
nutes, At the end of this time she be-
came insensible, the pupils of the eyes
being turned upwards. A decayed
molar tooth was extracted without
causing the least flinch or ery. In
about a minute after the inhalation
ceased, the child became conscious,
but staggered on attempting to walk.
She vomited a little, two or three mi-
nutes after this, but in a few minutes
more was free from sickness, and
pretty well. The fifty minims were
not all consumed by this patient.

3. The subject of this case was a pa-
tient of Mr. Marshall, of Greek Street,
in labour with her second child, on
A})t'i'l 24. T exhibited twenty minims
of Dutch liguid (all I had with me at
the time) during the last three or four
pains which expelled the feetus. The

patient ceased to complain, but con-
tinued her expulsive efforts. She was
not rendered quite unconscious, but
her sufferings were greatly alleviated,
being, as she said afterwards, much less
severe than before, whilst without the
inhalation they would have been much
greater, Mr. Marshall was present
and attending to the labour. In this
and the next three cases the vapour
was administered by means of a small
inhaler, which I commonly use for
giving chloroform in midwifery cases;
it consists of the same face-piece which
forms part of my otherinhalers, and of
a short curved metallic tube, lined with
bibulous paper.

6. Having expressed a wish to Dr.
Murphy, Professor of Midwifery in
University College, to try Dutch liguid
in some cases of labour, I was called
on by him on the day on which the
last of the above cases occurred, and
accompanied him to a patient of Mr.
Jakins, of Osnaburg Street, who had
been forty-eight hours in this, which
was her first labour. Dr. Murphy,
who is about to give the particulars of
this and the next case to the profes-
sion, found it necessary to divide a
thick dense band, extending across the
vagina, and also to make an artificial
os uteri, and deliver with the forceps.
Half a drachm of the liquid being in-
haled, it gradually induced a state of
unconsciousness, during which the
speculum vaginse was introduced ; the
uterine contractions and slight expul-
sive efforts continued as before. A
little more Duteh liquid was put into
the inhaler, from time to time, so as to
keep the patient unconscious. The
pupils of the eyes were turned upwards
during part of the time. No mental
excitement or muscular rigidity was
occasioned. = Dr. Murphy proceeded to
make an artificial os uteri, and to di-
vide the ligamentous band. These
operations were partly performed when
my stock of Duteh liguid, about three
fluid drachms, was all used, It had
kept up insensibility for about an hour.
Chloroform was now given, so as to
keep the patient constantly insensible
to the end of the delivery.” There was
little appreciable alteration in the
symptoms on passing from the use of
one vapour to that ng the other. The
effects induced were of the same kind,
l;u: the‘\:r were produced with much less
inhalation in the case of chloroform ;

e——
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a few inspirations, now and then, with
the valve partly open, sufficed instead
of the previous more lengthy inhala-
tion, with the walve closed, The de-
livery was effected with the foreeps
about an hour after the inhalation of
chloroform commenced, half a fluid
ounce of which was used, being a
larger quantity than was used of Duateh
liquid in the same period; but the
yatient was kept more deeply insensi-
LlE during the whole of this latter
period than in some part of the first
hour, when the operation had not yet
commenced. The child was born
alive, but breathed feebly, and died
next day. The placenta was expelled
without hmmorrhage a few minules
after the birth of the ehild, The pa-
tient was quite conscious ten or fifteen
minutes after the inhalation was dis-
continued ; and after being bandaged
and placed in a comfortable posture,
she fell asleep, and slept almost unin-
terruptedly for twelve hours. She re-
covered very favourably.

7. On May 18, I administered the
Dutch liquid at the request of Dr.
Murphy, to a primipara, 35 years of
age, who had been 48 hours in labour,
when he resolved to deliver with the
forceps. Half a drachm was put into
the inhaler : the patient objected to the
vapour at first, on account of its pun-
gency, but aflerwards inhaled readily,
and in about ‘two minutes appeared
unconscious, the pupils being turned
upwards, and the e};eﬂds firmly closed,
and resisting the attempt to open them.
Dr. Murphy now began to introduce
the forceps, and the patient cried out
a little : another half drachm of the
liquid was put in, and she soon became
quiet, and was kept insensible till the
birth of the child, which was effected
in less than half an hour. = She talked
in a rambling manner about some or-
dinary topie once or lwice during the
inhalation, and also a few minutes after
it was discontinued. Two fluid drachms
were used in all. The placenta was
expelled ten minutes after the birth of
the child ; soon after this the patient
vomited ; and fifteen minutes allier the
birth (the time when the inbalalion
was left off), the patient began to
regain her consciousness. She re-
covered very favourably, and the child
is living.

8. The Dutch liguid was adminis-
tered in a case of cholera that Mr.

Marshall, of Greek Street, requested
me to see with him. The patient was
a child seven years old, which had
been ill twelve hours. The stools were
t:ui:-inus and watery, and devoid of fecal
colour or odour; the vomiting was
consiant and severe ; the features were
sunken, and the pulse was about 160
in the minuote, and so feeble as to be
felt with difficulty. There were jacti-
tation and great uneasiness, the latter

robably resulting from cramps.

wenty minims were inhaled, which
produced a state of unconsciousness
and quiet, from which the little girl
awoke in ten minutes. The same quan-
tity was again inhaled, with a like
effect, and of rather longer duration.
The pulse was improved by the inhala-
linn,pbeing rendered stronger and less
frequent; but the chief symptoms of
the disorder went on as before. The
child recovered.

The relief from inhalation of chloro-
form in cholera has generally been
greater than this in the cases I have
witnessed, the unconsciousness having
generally merged into a natural sleep,
of from half an hour to two hours and
a half in duoration, during which time
of course the patients were free both
from sickness and spasm. Two of the
cases were also under the care of Mr.
Marshall. 1 attribute the different .
action in the above case to some differ-
ence in the state of the patient, rather
than in the properties of the narcotic.

9, On July 18, a boy, nine years old,
inhaled Dutch liquid in the out-pa-
tients’ room of St. George's Hospital,
from the balloon described in my last
communication. Each hundred cubic
inches of air in the balloon contained
four minims of the liguid, or a small
fraction over four cubie inches of the
vapour. In two minutes consciousness
was removed ; he then began to resist
the further inhalation,but with a little
trouble was got to inhale two minutes
longer. He was not narcotised beyond
the second degree. Voluntary motion
was never abolished, but the sensibility
of the conjunctiva was diminished.
Two incisor teeth of the first set were
extracted without being felt (probably
without the inhalation there would
have been no great pain), He was
laid on the bed, and in two minutes
recovered his consciousness, but siag-
gered on getting up. Tn about ten
minutes the effects of the vapour had
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apparently gone off. He inhaled about |

1 cubic inches, and consequently
40 wiinims of Dutch liquid ; this quan-
tity of chloroform would have rendered
an adult of twice his weight fully as
insen-~ible as lie was, il not more so.

The result of my observations and
investigations is, that 1 cannot unite
with Mr. Nunnelly in his general
praises of Dutch liqnid. The only ad-
vantages which it possesses over chlo
roform, in any case, are such as are
connected with its slower action and
more persistent effects, — properties
that Mr. Nunnelly failed to recognize.
In all other respects its effects appear
1o be the same as those of chloroform.
It is undoubtedly a very safe anesthe-
tie; but I doubt very much whether
practitioners would be content to wait
for its slower action, after they have
been accustomed to use chloroform,
even if it could be obtaiced at the same
cost, of which there is no prospect. In
whatever way Duteh liquid might be
used, it would not suddenly oceasion a
fatal accident  without giving due
warning ; in this respect 1t resembles
ether. Adva tage might be taken of
its more persisient effect in some ope-
rations in the face, in which it is diffi-
eult to administer a vapour after the
gurgeon commenees ; and also in cases
in which the operator is without an
assistant, and has to make his patient
insensible first, and then to perform
his operation. In obstetrie practice it
wouald perhaps be more convenient
than chloroform, when only one medi-
cal man 1s present, as he might intrust
the inhaler to the nurse, and look up
two or three times in a minute to give
directions ; but when there is a practi-
tioner entirely to superintend the in-
halation, chloroform has the advantage,
as it can be given to the requisite
extent just as each pain commences,
and the patient can be allowed to re-
cover from its effects, more or less, be-
iween every pain, '

—

Parr XTIT.

Action of Aleokol compared with that of
Chloraform and Ether.

Eaxperiments on frogs with aleohol—On
Jishes, with alcohol, chloraform, and
ether—Quantity of alcohol necessary
to cause drunkenness—To cause death.

Anasthetic effects of aleohol—Liebig's
views of the action of alcohol—their
application lo ether and chloroform—
Objections to these views.

[ ¥eEL that I ought to apologise to the
readers of the MEproaL GazerTE for the
rreat length of time that has been al-
?uwed to elapse before the completion
of these papers. The dB]H.:]T has not
arisen from any want of anxiety on my
part to bring the subject to a conclusion,
but from finding, as I proceeded with
it, that it was desirable to repeat many
experiments and institute iresh ones,
the performance of which occupied a
great deal of tume. } :

In order to enter on the investiga-
tion of the modus operandi of ether and
chloroform with every advantage, it is
desirable to ascertain whether or not
alcohol, which, in its chemical constitu-
tion and general physiological proper-
ties, considerably resembles these me-
dicines, is identical with them in its
action. It was previously stateds that
alcohol, pyroxilic spivit, and acetone,
which are miscible with water in all
proportions, eonfirm the general rule
then laid down, that the power of vola-
tile narcotic substances of the class we
are considering is in the inverse ratio
of their solubility, as a large quantity of
the above three liquids requires to be
taken to produce narcotism. It after-
wards occurred to me that experiments
might be instituted to ascertain whether
aleohol and the other two liquids obey
exactly the law which we found to appiy
to chloroform, ether, and a number of
other bodies. Fxperiments to deter-
mine this point could not easily be
made on animals that breathe air ex-
clusively, on account of the length of
time that the vapour would continue to
be absorbed; but, by employing frogs
and fishes, the end could be attained.
In the experiments previously related,
it was found that the second degree of
narcotism was caused when the serum
of the blood contained about a fifty-
sixth part as much of the chloroform,
ether, or other substance examined, as
it would hold in solulion. Now, if the
rule apply to aleohol, the second degree
of narcotism ought to be induced when
the amount of spirit is equal to one
fifty-sixth of the volume of the serum.

The following are some of the expe-

* Vol. xlii. p. 333.
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viments undertaken to determine this
point.

Exp. 47.—A frog was placed in n
shallow glass jar, capable of holding a
pint. Seven ounces of water, mixed
with o fluid drachm and a quarter of
rectified spirit of wine, wera put into
the jar. ‘The spirit consisted of 80 per
cent. absolute alcohol, of which it con-
sequently contained one drachun ; and,
as there are fifty-six drachms in seven
ounces, the water contained one part of
aleohol in fitty-six. [t was the early
part of March; and the frog, although

uite sensible, was mnot very lively.
hen enclosed in the jar, it sat, with
the head above the water, breathing the
air at the rate of ninety respirations in
the minute. As the jar was covered by
a plate of glass, the air it contained
would soon become charged with
vapour of alcohol to the same relative
extent as the water; that is to say, it
would contain 1-6th part as much as
if saturated at the same temperature,
and the tendency of the absorption, by
both the lungs and skin of the frog,
would be to establish an equilibrium
between the gquantity of aleohol in the
fluids of its body and that in the sur-
rounding water, when the blood of the
frog would consist of about 1-b6th part
spirits. Two hours after the commence-
ment of the experiment, the strength of
the frog appeared to be diminished, and
it had a diffieulty in keeping its nostriis
above the water. It was breathing ir-
regularly, and much less frequently
than belore. At the end of four hours
its head was under the swface, and it
was not breathing. Being taken out
for a minute or two, it moved its head
and limbs feebly, but apparvently in a
voluntary manner, but did not attempt
to breathe. It was replaced in the jar,
and left for the night, with its head be-
neath the surface, the jar being covered
as before. The next morning, twelve
and a half hours from the beginning of
the experiment, the frog was found
with its nostrils slightly raised above
the surface of the spirit and water, and
breathing gently and slowly. Being
taken out, it was found to flinch slightly
on the skin being pinched, and was able
to crawl slowly, chiefly by the use of the
anterior extremities, It recovered per-
fectly in the course of the day. The
temperature of the room during this ex-
periment was 50 Fahr. .
Fxp. 48, Another frog was placed in
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the same jar, with seven ounces of water,
containing two and a half fluid drachms
of the same spirit, the strength being
consequently one part of aleohol in
twenty-eight parts. In about an hour
and & half the frog seemed feeble, and
had difficulty in keeping its nostrils
above the surface. At the end of two
hours, its head had sunk beneath the
surface, but the respiratory movements
were going on, though feebly, and it
seemed to be swallowing the liguid.
At the end of three hoursthe lower jaw
had fallen, and the mouth was open, but
there were slight respiratory movements
of the hyoid bones. There were feeble
muscular twitches (subsultus tendinum)
observed occasionally. A support was
at this time placed under the anterior
extremities of the frog, to keep its head
above the surface of the water. It was
found to be totally insensible to pinch-
ing. Its mouth continued open, and
the feeble respiratory movements went
on. At the end of five hours it was
breathing very gently, and very slight
twitchings of the toes could be observed
occasionally. Seven hours and a
quarter from the commencement of
the experiment, the respiration had
ceased. The frog was taken out,
and showed mno signs of life at first ;
but, on closely observing it, slight
quivering movements of the toes, and of
different parts of the muscles just be-
neath the skin, could be seen It was
exposed to the air in a shallow dish
containing a very little fresh water. In
two hours after its removal, feeble res-
piratory movements could be oceasion-
ally observed. The breathing gradually
became quite re-established, and seven
hours after its removal it had recovered
both sensibility and voluntary motion.
The next day it seemed pretty well, and
had resumed its colour, having been
rendered nearly black whilst narcotised.
The other frog also became much darker
in colour, whilst under the influence of
the spirit, in the previous experiment.
In the former of the above experi-
ments the frog appeared to be in the
second degree of narcotism, sensibilit
and voluntary power being impaired,
but not abolished. In the last experi-
ment the narcotism reached, and appa-
rently rather exceeded, the fourth de-
gree. The effect produced was nearly
the same as that caused by one twenty-
sixth part as much chloroform as the
blood would dissolve, in one of the frogs,
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the subjectof Experiment 15, formerly
related ; and rather more than the effoct

produced by one thirty-second part as,

much ether as the blood would dissolve,
in a frog used in Exp. 25. e
Exp. 49.—The frog employed in Exp.
47, being in good health, was, fﬂ:lll' di}.}"ﬁ
afterwards, placed in the same jar with
nine ounces of water, containing five
fluid drachms of rectified spirit of 80
per cent., equivalent to half an ounce of
absolute H']E-Dhﬂl; the proportion of
alecohiol being, consequently, one in
eighteen of the mixture. At first the
frog made some attempts to get out. At
the end of seven minutes it withdrew its
head voluntarily beneath the surface,
and ceased to breathe; but two or three
minutes afterwards it raised it again
above the surface, and breathed the air.
"Twenty minutes from the commence-
ment, it appeared to have a difliculty in
keeping its nostrils above the surface,
‘and now and then made an abortive
attempt to leap up. The Bfrelids were
half closed, and the cornea looked dim.
At the end of half an hour it was lying
on its belly without any sign of life.
A support was placed under it to keep
its head above the surface, and feehle
respiratory movements recommenced.
Three quarters of an hour from the he
ginning of the experiment, the respira-
tion had entirely ceased, and no external
sign of life remained. It was left an
hour longer in the jar, and was taken
out after being exposed to the spirit and
water, and the vapour given oft from it,
for an hour and three guarters. No
pulsation of the heart could be observed
externally, but on removing a portion of
the integuments and sternum with the
scissors, the heart was found to be pul-
sating feebly. The frog was placed
again in the spirit and water, being laid
on its back, so that the heart could be
observed. 1t was noticed to continue
Fulﬁating feebly for half an hour. Being
eft for two hours, it was found at the
end of that time that the action of the
heart had entirely ceased. As only one
or two drops of blood were lost in ex-
posing the heart, and as frogs at the
temperature at which this experiment
was performed (52° Fah.) can live al-
most altogether without the pulmonary
respiration, it is probable that the action
of the heart was arrested by the narcotic
f!mE{St of the aleohol ; and it was found
in experiments 42 and 43, formerly re-
lated, that one eighteenth part as much

of the vapour of chloroform as the blood
would dissolve, had the effect of arrest-
ing the action of the heart in frogs.
%L‘L{.‘r. 50.—Two fluid drachms and a
lialf of rvectified spirit, equivalent to a
narter of a fluid ounce of absolute
2'.1{:(:]101, were mixed with sufficient
water to make up fourteen ounces,
which, consequently, contained one
part of aleohol in fifty-six }:‘m'tﬁ. This
was put into the g’lm jar before used,
and a small gold fish, weighing two
drachms and a half, was put in. The
jar was covered, to prevent loss of spirit
{)j’ evaporation. After a few minutes
the fish seemed rather more active than
before it was putin. At the end of
twenty minutes it no longer regarded,
or was frightened by, any object touch
ing the jar, and it began to oscillate
from side to side in swimming, and to
incline to one side when still. Half an
hour from the beginning of the experi.
ment it was swimming very much on
its side. It did not become a.pprn}cin,hlﬁ'
more narcotised, although it remaine
in the water and spirit until two hours
had expired. It struggled whilst being
romoved into fresh water. In half an
hour after its removal it had partiall
recovered, and when next o EE}I'E'E({
two or three hours later, it was in its
usual state. '
Exp. 51.—Another small gold fish,
weighing rather more than three
drachms, was placed, in the same
manner, in water containing one twenty-
eighth part by measure of alechol. In
less than ten minutes the fish began to
move about violently. Soon afterwards
these movements became irregular and
ill directed, the fish being unable to
preserve the perpendicular position, and
it no longer observed objects brought
close to the jar. It continued, every
now and then, to move about violently,
and somewhat convulsively, till three
quarters of an hour had expired, when
it became quieter, loating on its side,
and moving only oceasionally. The
opercula moved. but not regularly. At
the end of an hour it had ceased to
move its body and fins altogether, and
a few minutes later it was found that
the opercula did not move. It was
placed in fresh water, and in a few mi-
nutes the opercula began to move, at
first at long intervals, butin hall an
hour the respiration was regular, and
the fish was beginning to move its body.
The next morning it appeared quite well,
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In Exp. 50 the fish was in the second
degree of narcotism, and in the last ex-
Ilu':‘iumm. there was complete insensi-

sility, and the fish wuulld soon have

died, probably not from absorption of
additional spirit, but becanse the utmost
extent of narcotism cannot be long con-
tinued without extinguishing the vital
powers.

In some experiments with pyroxilic
spirit, or wood naphtha, the same effects
were produced on fishes, when it was
mixed with water in the same propor-
tion as the aleohol in the two last ex-
periments ; but the fishes died several
hours afterwards, throngh the poisonous
action of the naphtha, having first, in a
Erﬂﬂt measure, recovered their sensi-

ility and voluutary power.

The two following experiments are
introduced for the purpose of showing
that chloroform and ether act on fishes
in the same way as on other animals.

Exp. 52.—Six fluid drachms of
water in a small evaporating dish were
placed on a plate of glass, by the side
of a small dish containing chloroform ;
the two dishes were covered by a bell-
glass, ground at the edge, to fit air-tight
on the glass plate, and left till the next
day, in order that the water might be
saturated with chloroform, by absorbing
it in the form of vapour. As soon as
the Dbell-glass was removed, the small
dish of water was put quickly into two
pints of water, in which a gold fish was

swimming, in a glass jar eapable of

holding three pints, and the jar was
covered to prevent loss by evaporation.
In ten minutes the fish Eegn.n to oscil
late a little in swimming. At the end
of twenty minutes it was swimming
frequently on its side, and then again
recovering its balance, Half an hour
from the beginning of the experiment
the fish floated for a minute cr two on
its side, at the surface of the water,
withont moving its body or fins; then
it began to swim about again for a time,
and it continued oceasionally to move
for a short time, and then again to ap-
pear lethargic, nntil it was removed and
put into fresh water, three hours after
the commencanent of the experiment.
It struggled a little whilst being lifted
out of t%n} water, In an honr it had in
a great measure recovercd, and next
day was as well as before. The water
suturated with ehlovelorm composed a
fitty-fourth of the whole, which conse-
quently contained one filty-fourth part

us much chloroform as it would dissolve,
und the fish was in the second degree
of narcotism.

Exp. 53.—A fluid drachmn of ether
wis mixed with two pints of water, and
a gold fish put into it, and the jar was
covered, as in the former experiment.
As water is capable of dissolving one-
tenth of its volume of ether, the water
in this experiment contained one thirty-
second part as much as it would dis-
solve. The fish was but little affected
during the first hour, but at the end of
an hour and a half it inclined to one
side in swimming. When two hours
had elapsed it was floating completely
on its side, and had ceased to move its
fins. It was taken ont and put into
fresh water. It moved a little on being
handled. In about ten minutesit began
to swim, and the effects of the ether
gradually and completely went off.

As the deeper degrees of narcotism
cannot be long continued without dan-
gerously depressing the vital actions,
s0, with an agent whose effects last so
long as those of aleohol, a state of com-
plete coma cannot be induced at all
without risk, especially if the body be
exposed to a low temperature. Ordi-
nary drunkenness does not exceed the
second degree of naveotism ; the popu-
lar term of dead drunk being often
applied to a state of sleep from which
the individual is still capable of being
roused to a state of incoherent con-
sciousness. In order to estimate the
quantity of spirit that would be required
to induce the second degree of narco-
tism in a man having the average

‘amount of blood, 410 fluid ounces,

which were taken as the amount of
serum in the body in the earlier parts
of this article, may be divided by 56,
which will give seven ounces one
drachm, a quantity of aleohol equal to
rather more than fifteen ounces, or
three-quarters of a pint of proof spirit.
This 1s a quantity which, 1 believe,
agrees pretty well with genern]l expe-
rience. Less than twice this amount, if
taken all at once, and on an empt

stomach, so as to be quickly absorled,
ought, according to the above considera-
tions, to prove fatal; and there have
been many instances of such a result.

A few years ago a man drank a
bottle of gin, in the Haymarket, for a
wager.  He was soon in a state ol pro-
found insensibility, and the late Mr.
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Itead, the instrument maker, informed
me that when he applied the stomach-
pump at the police station, in the pre-
cence of a medical gentleman, the
stomach was found to be quite empty.
The man shortly afterwards died. The
quantity of absolute aleohol in a @ﬂttln
(twenty-four ounces) of strong g 1s
about thirteen ounces. In the fifth case
in Dr. Ogston’s paper on intoxication,
a woman lost her life by drinking less
than a bottle of whiskey; and I believe
that it is only by dividing the dose, and
thus distributing its eflect over a longer
time, that any person can, with impu-
nity, take a quantity of spivit exceeding
this. The two bottles of wine which,
when drinking was less unfashionable
than at present, some persons could take
after dinner, without being rendered
altogether ineapable, would contain, ae-
cording to Mr. Brande's table, from
nine to twelve ounces of alechol; but
this quantity was consumed during a
protracted sitting, and after eating food,
which would further retard its absorp
tion. The difference in susceptibility
to the influence of aleohol, though ex-
istiug to some extent, is not so great as
it appears to be. The real difference is
more in the way in which the mind is
affected by it. A person who is excited
evinces the effects of a moderate quan-
tity, which are not so apparent on one
who is not excited; whilst to make
both individuals quite insensible, the
quantity, as in the ease of ether or chlo-
roform, would probably not differ more
than the size of the individuals, or
rather the quantity of blood they
might contain. With respect to the
large amount of wine and spirits
that patients in a state of extreme
debility sometimes take without being
apparently intoxicated, the following
remarks may be made. Such persons
are usually incajable of showing ex-
citement under the influence of nar-
cotics ; and, as the aleohol is given in
divided doses, which are insufficient to
cause insensibility or coma, the effects
which are really produced pass un-
noticed. Long habit has some effect in
enabling a }i'emr.m to take a larger
quantity of aleoholic liquor: this, how-
ever, does not arise altogether from the
diminished action of the spirit, but
partly from experience of the muddled
condition, which enables him to control

his actions to some extent, and to go
about his affairs with a sort of sober
aspect when very unfit for business.
The woman whose caseis quoted above,
and who was killed by less than a bottle
of whiskey, was a drunkard ; and, at all
events, the habit of drinking alcohol
has no power of enabling persons to
increase the dose in the extraordinary
mannet in which that of opium can be
increased. ;

The amount of anesthesia from al-
cohol is apparvently as great, 1n propor-
tion to the narcotism of the mervous
centres attending it, as from chloroform
and ether. A case occurred in King's
College Hospital illustrating this. On
Thursday night, the 21st of December,
1848, Mr. Fergusson performed ampu-
tation of the leg on an elderly man who
had just before sustained a bad com-
yound fracture.  The man was very
%’lruuk, and Mr. Fergusson informed
me that he evinced but little feeling,
and did not seem aware of what was
being done. He ealled out once during
the operation that he had the cramp in
his leg. When I questioned the pa-
tient a day or two afterwards, he said
that he did not remember anything of
the operation, and he supposed that
chloroform had been administered to
him. This, however, was not the case.
Aleohol does not yield sufficient vapour,
at ordinary temperatures, to cause in-
sensibility by inhalation in a reasonable
time ; but, if no better means had been
discovered, there can be no doubt that
it would have been both practicable
and allowable to prevent the pain of
severe operations by getting the patient
to swallow a large quantity of spirit and
water. The end would have justified
the means, and, in fact, rendered it as
praiseworthy as it is disgraceful when
resorted to for the purpose of supposed
enjoyment, or to satisty a eraving which
has resulted from a permicious habit.

The general tendeney of physiological
restarches had for some time been to
prove that all the strictly animal fune-
tions resulted from the combination of
the oxygen of the air with the consti-
tnents of the body, when Lieligs stated
the position more fully and clearly than,
as 1 believe, had previously been done.
His attempted explanation of the phy-
siological action of aleohiol, which m any
persons were inclined to extend to that

* Edin. Mcd, and Sur. Jour. vol. xI,

* Animal Chemistry,
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of ether, on its introduction for inhala-
tion, is in accordance with these views,
and is to the following effeots :—That,
according to all the observations hitherto
made, neither the expired air, nor the
perspiration, nor the urine, contains
uny trace of aleohol alter indulgence in
spirituous liquors$; that the elements
ol aleohol combine with oxygen in the
body, and that its carbon an hydrogen
are given off as carbonic aecid and
water; that the elements of aleohol ap-
Emprintu the oxygen of the arterial

lood, which would otherwise have com-
bined with the matter of the tissues, or
with that formed by the metamorphosis
of the tissues: and that thus the change
of the tissues, and the museular and other
forces which would result from that
change, are diminished. Whilst it may
be admitted that aleohol diminishes the
change of tissues and the funetions
connected with these changes, and will,
indeed, be shown further on that this is
true with regard also to the narecotic
vapours treated of in this article, it can
readily be proved that it is not by ap-
propriating the oxygen in the blood that
this diminution or suspeusion of the
molecular change of tissues is effected.
The following, amongst other considera-
tions, show this :—First, the carbon and
hydrogen of fat, starch, sugar, and gum,
as Baron Liebig had the merit of show-
ing, combine with oxygen in the blood,
and are given off as carbonic acid gas
and water; yet these substances are in
no degree narcotic. Second, the earbon
and hydrogen of chloroform, which in
the laws of its action is almost, if not
quite, identical with aleohol, could not
possibly combine with ux?'gen sufficient
to act in the way supposed. The amount
of carbon and hydrogen in twenty-four
minims of chloroform—the quantity
which, as it was estimated on a previous
occasion, exists in the blood of the
adult in complete insensibility,—is only
about four grains: an amount totally
insignificant when compared to the
oxygen which is continually absorbed
in the lungs. And, third, if aleohol
and the agents allied to it acted by ap-
I}mpn'ﬂt.ing the oxygen in the arterial
lood, breathing air richer than usual
in OXygen nught to prevent or arrest
their narveotic aection. DBut such is not
the case: breathing even pure oxygen
does not remove intoxication, or prevent

* T, p. 230, A
1 This we shall afterwards find to be incorrect.

or remove the effects of narcotic va-
pours. The latter point I have ascer-
tained as regards both the human sub-
Jjeet and inferior animals, and have seen
insensibility kept up in an animal by
the ordinury amount of ether vapour,
whilst its skin was of a bright vermilion
colour, from the excess of oxygen in
the blood.

Pant XTIV,

Chloroform passes off unchanged from
the hlood, in the expired air—Its de-
tection in the urine—in the dead bhody
-—in an amputated limb— Remarks on
the process for its detection.

At the end of the last paper, reasons
were given for concluding that the
effeets of nareotic vapours were not
due, as some had supposed, to the hy-
drogen and earbon they contain, com-
bining with the oxygen of the air dis-
solved in the blood ; and evidence was
adduced to show that if such combi-
nation do take place, this would not
explain their narcotic action. It still
remained desirable to determine by ex-
Ecriment, if possible, whether these
odies are decomposed in the system,
or pass off unchanged in the breath, or
in other ways. With this view the fol-
lowing experiment was performed :—
Exr. 54.—Ten minims of cliloroform
were put into a hydrogen balloon, hold-
ing 300 cubie inches. The balloon was
filled up with air, which [ breathed
backwards and forwards, in the way in
which nitrous oxide gas is taken, for
probably 3}%11: two minutes. The
word probably is used, because, after

‘observing the watch for a minute and a

half, T lost the recollection of what I
was doing, and on recovering so as to
observe the watch again, I found that
another minute had elapsed, and that
I had carefully lain aside the balloon
in the meantime. Half a minute after
this, and three minutes after beginning
to inhale, I commenced to pass the ex-
pived air through a tube of hard glass,
which was placed in readiness in a
charcoal fire. To the further end of
the tube were fitted other tubes con-
necting it with two Woolfe's bottles,
ench containing a solution of nitrate of
silver. The respired air was taken in
by the nostrils and breathed out by the
mouth, passing first through the red
hot tube, and afterwards through the
solutions of nitrate of silyer.  This
process was continued for four minutes.
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The solution was rendered turbid, more
especially that in the first bottle ; being
at first white, but shortly afterwards of
a dark violet colour. At the end of
twenty-five minutes from the inhalation,
and when scarcely uny appreciable
effect of the chloroform remained on
the feelings, I again breathed the ex-
pired air through the red-hot tube, the
Woolfe's bottles having been mm-::-w_aci,
and a small tube moistened inside with
solution of nitrate of silver hﬂ.'-:fi.ug been
attached. A slight precipitate of chlo-
ride of silver immediately appeared in
the tube. The precipitate in the Woolfe's
bottles having been washed and dried
on the filter, was found to weigh 12
grain.

I have on other occasions, after in-
haling chloroform, made the expired
air to pass at once through a solution
of nitrate of silver without the inter-
vention of the red-hot tube, when not
the least precipitate was occasioned ;
c::iusaq_uanS , the chlorine which com-
bined with the silver in the above ex-
periment was the result of the decom-
position of chloroform in the hot tube,
and not in the circulation. Asupwards
of half & minute was allowed to elapse,
during which several inspirations were
taken between the conclusion of the in-
halation and commencing to breathe
through the tube, the lungs must have
been completely EmI}tiELFS of the air
taken from the balloon, and the vapour
of ehloroform mwust consequently have
been exhaled from the blood. The
further part of the experiment, per-
formed twenty minutes later, more
strongly proves this, and also shows
that chloroform continues to be exhaled
as long as any appreciable effects of it
remain,

If all the chlorine of the chloroform
united with the silver, the quantity of
chloride obtained in four minutes, in
the above experiment—viz. 12 grain,

would indicate only 0476 grain of

chloroform. But I have found that on
passing the vapour of a known quantity
of chloroform through a red-liot tube,
only about one-third of the chlorine is
liberated, chiefly in the form of hy-
drochloric acid gas, and combines with
the silver, as will be more fully ex-
plained further on: consequently, the
above quantity of chloride of silver may
be taken to indicate 1°498, or nearly a
grain and a half of ehloroform. ~ Tt
would not be easy to continue to test

for the whole of the vapour exhaled hfr
the breath. Indeed, breathing through
the tubes and liquids for four minutes,
in the above experiment, was attended
with some inconvenience. But when
it is considered that part of the chloro-
form used must have remained in the
balloon, that a {urther part must have
been exhaled before begiuning to
breathe through the red-hot tube, and
that the vapour was still being exhaled
twenty-five minutes after the inhala-
tion, the experiment must help to con-
firm the view that by far the greater
wart of the chloroform inhaled is ex-

aled again IJE]' the breath.

It is probable that a small portion of
chloroform passes out by other channels

-than that of the expired air: the latter,

however, offers such a ready and expe
ditious outlet, that the quantity ex-
creted in any other way is, most hikely,
yery minute. I have on four occasions
examined urine passed after the inhala-
tion of chloroform, by boiling it in a
flask, und passing the vapour, first
through a red-hot tube, and afterwards
through a tube moistened inside with
solution of nitrate of silver, and I only
on one oecasion obtained a very slight
precipitate of chloride of silver.

The presence of chloroform can be
detected in portions of the body removed
by the surgeon, when the patient is
under its influence, and in the bodies
of animals killed by it. And as this
part of the subject is interesting in a
medico-legal as well as in a physiolo-
gical point of view, I shall enter a little
more minutely into the account of it
than 1 might otherwise have done. In
the Journal de Chemie Médicale for
March, 1849, a process for the detection
of ehloroform in the blood is described
in the following terms :—* In order to
recognise the presence of chloroform in
the blood, we take advantage of the
Ert_:ppert which this body possesses of

eing decomposed at a red heat, in
giving rise to chlorine and hydrochlorie
acid. In order to perform the opera-
tion, it is sufficient to boil an ounce of
blood for some time in a glass flask
over the water bath. The vapour must
pass through a tube heated to redness at
one part, and of which the exiremity is
smeared interiorly with a mixture of
iodide of potassium and paste of starch.
A strip of paper moistened with the
same mixture may also be put into the
tube. If any chlorine be produced by
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the decomposition of chlorolorm, the
strip of paper will be twrned blue.  In
this way one part of chloroform in
10,000 of blood may be discovered.” It
is not stated in this article whether the
chloroform  detected had entered the
blood during life, or had been added
after its removal, though the former
was probably meant

Iu employing this process I substi-
tuted solution of nitrate of silver for
the starch and iodine test, considering
that to obtain some of the chlorineg as
chloride of silver would be more satis-
factory, in o medico-legal point of view,
than merely showing the presence of
something which decomposes the iodide
of potassinm. 1 find, ullzm, that the ni-
trate of silver possesses other decided ad-
vantages. In thefirst place, it is a much
more certain and delicate test. Theiodine
test is not acted on by hydroehloric acid,
but only by the free chlorine, very
little of which is produced by passing the
vapour of ehloroform through a red-hot
tube, and that not constantly. Again,
if there be a trace of chlorine to set free
a little of the iodine, a little warm va-
pour, which is very apt io rush through
the tube, whilst it does not affect the
chloride of silver, may either prevent the
blue eolour of iodide of stm'cl] being de-
veloped, or suddenly discharge it, as I
have seen. And lastly, the nitrate of
silver test allows of a quantitative ana-
lysis being made, whilst the other does
not admit of it. Dr. Alfred Taylor has,
however, suggested to me o combine
the two tests with a third one, by intro-
ducing a slip of starch dpu,per maoistened
with solution of iodide of potassium,
and also aslip of blue litmus paper, into
another part of the tube, where it is not
wet with the nitrate of silver. Used in
this way, these additional tests may tend
to confirm the evidence, and to meet
objections that might possibly be made
to the nitrate of silver test when used
alone.

Before relating the experiments in
which the presence of chloroform was
detected in the body, it will be prefera-
Lle to give some account of the decom-
position which takes place when the
vapour of that substance is passed
through a red-hot tube. Soubeiran,
when treating, in 1831,% of the body
afterwards named chloroform, said, that

# Annales de Chimie et de Physique, t. xlviii.
p. 135

on passing it, in the form of vaponr,
through a tube of poreelam filled with
small fragments of porcelain, and made
red-hot, that & good deal of charcoal is
deposited, and that a gas is produced
formed almost entirely of hydrochlorie
acid ; and that there is found besides a
very small quantity of ehlorine and of an
inflammable gas. He added, that, un-
less the pieces of porcelain are so
arranged in the tube as to delay the
passage of the vapour, without obstruct-
ing it too much, there is more chlorine
liberated, and a substance left in the
tube which stains paper like an oil.
Liebig# says of chloroform, “ when its
vapour is passed through a red-hot tube
it is decomposed into carbon, hydro-
chloric acid, and a erystalline hudg
which appears in long white needles.”
On another occasionf he says that this
mgstallima body is probably the perchlo-
ride of earbon discovered by Mr. Fara-

dn{. .

performed the following experi-
ments with a view more ]'Iﬂl‘ﬁﬂll]ﬂ‘!‘!:f to
ascertuin whether any appreciable quan-
tity of free chlorine is produced during
the decomposition of chloroform at a
red heat :—

a. Tengrains of chloroform were put
into a dry retort, made out of a small
green glass tube, and capable of hold-
ing only a drachm. The retort was
heated gradually in the water bath. Its
beak was kept red-hot by the flame of a
spivit lamp, and communicated with
two Woolfe's botlles, containing solu-
tion of nitrate of silver. Charcoal was
deposited in the beak of the retort at
‘the part where it was red-hot: half
an inch from this part, on each side,
there was a copious deposit of long,
white, needle-shaped erystals, and, after
a time, a reddish-brown oily-looking
liquid appeared. The Iprm:ipitatu of
chloride of silver, which was found
almost exclusively in the first bottle,
weighed, after being washed and tho-
]'ﬂllgl'IlI‘)' dried, 125 grains.

b. Ten grains of chloroform were put
into & similar retovt and treated in the
same way, except that the beak of the
retort opened under a receiver in the
mercurial trough. The deposits in the
tube of the retort were the same as be-
fore, and 9.15 eubic inches of gaseous
matter were obtained in the receiver.

* Turner's Chemistry, Sth edit, p. 1009,
1 Annales de Chimie, t. xlix.
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The tenth of a cubicinch of water being
assed through the mercury, 85 cubie
inches of the gas were absorbed by it.
Solution of potash absorbed nne-i_;enth
of a cubie inch more, and the mma:mder
consisted almost, or entirely, of air ex-
pelled from the retort.
¢. Ten grains of chloroform were
treated in the same way as before,
the beak of the small retort communi-
cating with two Woolfe's bottles, the
first of which contained only thirty
minims of distilled water, and the se-
cond some solution of nitrate of silver.
A very slight cloudiness was merely pro-
duced in this solution in the second
bottle. The water in the first bottle
being added, at the end of the process,
to a solution of nitrate of silver, and
the precipitate occasioned being boiled
in nitric acid, washed, and thovoughly
dried, was found to weigh 1145 grains.
If one of the three atoms of chlorine
which were contained in the chloroform
were to combine with the single atom
of hydrogen, the hydrochlorie acid thus
produced from ten grains would weigh
304 grains, and would suffice to form
12-08 grains of chloride of silver. In ex-
perimenta, the chloride of silverobfained
exceeded this by a very little. In experi-
ment b, any chlorine which might be de-
veloped would be absorbed by the mer-
eury, and the 85 cubic inches of gas
absorbed by the small quantity of water
must have consisted of hydrochlorie
acid. The weight of it would be 3-24
grains—u very little more than ought
by theory to result from the combination
of one of the atoms of chlorine with
the hydrogen of the formyle; and it
would ecombine to form 127 grains of
chloride of silver. In experimente, the
thirty minims of water, whilst they ab-
sorbed the hydrochlorie acid gas, could
absorb but a very minute quantity of
chlorine, certainly less than the tenth
of & grain, and consequently if a greater
amount of chlorine than this had been
evolved it must have passed on to the
second bottle, and there caused a preci-
pitate of chloride of silver. On precipi-
tating with nitrate ot silver, it will be
observed that the quantity of chloride ob-
tained was very nearly that which ought
to be formed by the hydrochloric acid
prudu‘ced as suggested above. These
experiments, then, tend to show, that if
chlorine be produced by passing the va-
pour of chloroform through a red-hot
tube, it must be in extremely small

quantity, and that cuusaqﬁﬂnﬂj the
proper tests to employ are those which
indicate the presence of hydrochlorie
Roid

The following is a brief account of
the experiments for the detection of
chloroform in the body :—

Eap. 55—Two kittens about a fort-
night old were placed in a glass jar
holding (20 cubic inches. Twelve
minims of chloroform were dropped on
a piece of blotting paper in the jar, and
it was closed. In two minutes the kit-
tens were both insensible, and in two
minutes more one of them had ceased
to breathe; the other continued to
breathe feebly and irregularly for six
minutes longer. On the following day
one of the kittens was opened: there
was no odour of chloroform perceptible
in this, any more than in the numerous
other animals that T have killed with it.

a. The lungs, liver, and kidneys of
this kitten were placedin a wide-mouthed
glass flask with two or three drachms
of water. The flask was placed in the
water bath, to which (common salt not
being at hand) was added a little chlo-
ride of caleium, to increase the tempera-
ture somewhat. A tube passing through
the cork of the flask was connected with
one of hard glass, which was kept red-
hot in the flame of a spirit lamp, and
to the end of the latter tube was at-
tached one wetted inside with solution
of nitrate of silver. About the time
that the contents of the flask began to
boil, a white curdy precipitate appeared
in the latter tube. This precipitate was
rendered dark-coloured by the light. 1t
was insoluble in mitrie acid, and very
soluble in ammonia.

b. Two days after the death of the
kittens, the lungs, heart, liver, and kid-
neys of the other animal were treated in
a similar manner. Soon after the water
in the flask began to boil, a precipitate of
chloride of silver appeared in the tube.

e. Three days after their death, the
brains of both kittens were put into a
flask without any water, and heated in
the chloride of caleium bath, as the
other parts had been. On this occasion
the tube moistened with solution of ni
trate of silver ended in & Woolfe's bot-
tle containing a few minims of the same
solution. By the time that the liquid
which had exuded from the brains began
to boil, a precipitate began to appear in
the tube, and in a short time there was
one also, to a slight extent, in the bottle.

F
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The brains were kept boiling in their
own serosity for an hour. On the fol-
lowing day heat was again applied to the
flask containing the brains which had
not been removed; the tube and

Woolfe's bottle having, however, heen |
cleaned and sugmpliarl with a fresh solu- |

tion of nitrate of silver. Not the slightest
precipitate was obtained on this occa-
sion, although the brains were kept boil-
ing for two hours.

d. Five days after its death one of the
kittens was skinned, and the flesh of the
limbs, together with the greater part of
that of the body and neck, was stripped off
and put into the flask and treated as be
fore, with the exception that, instead of
the solution of nitrate of silver, a slip of
paper moistened with a mixture of starch
and solution of iodide of potassinm was
placed in the farther end of the tube.
After the flesh had been made to boil for
a little time in its own juice, a small part
of the paper was turned blue.

e. 5ix days after its death the skin of
the other kitten wasremoved, and its flesh
put into a flask and treated as above; on
thisoecasion, solution of nitrate of silver
'bain% used as the test. The serosity of
the flesh had scarcely began to boil,
when a precipitate of chloride of silver
began to appear, and was soon as co-

ious as on any previous oceasion, both
in the tube and Woolte's bottle. At this
time the intestines of the kittens were
beginning to be offensive, although the
flesh used in the experiment was not at
all decomposed. The bodies had lain
on a table since the time of death, at
the beginning of last May, when the
temperature was cool. From the size of
the animals, the quantity of ehloroform
inhaled by each was considerably less
than a grain.

To try the delicacy of the above pro-
cess, a grain of chloroform was dissolved
in a hundred drops of rectified spirit, and
one drop of this solution was dropped
into a flask containing a thousand grains
of water. On treating this as above de-
seribed, a distinet precipitate of chlovide
of silver was obtained in the tube, thus
indieating the presence of the hundredth
part of a grain of chloroform in a thou-
sand grains of water. ;

Exp. 56.—0n May 9, some portions
of musele, nearly sufficient to fill a three-
ounce hottle, were taken from the calf of
the leg of a little boy, about five years
old, which had just been amputated by
Myr. P. Hewett, under the influence of

-——————

chloroform, in St. George's Hospital.
About four hours afterwards the pleces
of muscle were put into a flask, and
treated as before deseribed, solution of
nitrate of silver being the test applied.
When the liguid exuding from the
musele had been boiling for about ten
minutes the precipitate began to appear,
and was soon very distinet.

On July 2d, I assisted Dr. Taylor, in
the Laboratory of Guy's Hospital, in
u,rp!ying this process to a little of the
blood of a man whose death had been
occasioned by chloroform, six days pre-
viously. 'The blood, which had been
kept in a stoppered bottle, measured
six and a half drachms, was of a dark
red colour, fluid, but rather thick, and
did not smell offensive. It was put
into a clean Florence oil flask, from
which a tube proceeded which was
made red-hot, and a further tube mois-
tened inside with solution of nitrate of
silver. The flask was heated in the
water bath, to which, after a time,
common salt was added. The process
was continued for twenty minutes or
more, and although a slight cloudiness
was observed in the tube, no distinet
precipitate of chloride of silver was ob-
tained. It should be remarked that
this small gquantity of blood must ne-
neasnril:; have been exposed to the air,
before it was put into the botile, by
which means it would lose a part of its
chloroform.

At the suggestion of Dr. Taylor, some
chloroform (about 8 drops) was put
into a flask with an ounce of water,
and in the further tube were placed,
first, a slip of starch paper moistened
with solution of iodide of potassium ;
next, a slip of blue litmus Eaper, and the
distal extremity of the tube was wetted
inside with solution of nitrate of silver.
The intermediate tube being made red-
hot, as soon as heat was applied to the
water bath, the two pieces of paper and
the solution of nitrate of silver began to
be affected, almost simultaneously: the
starch paper being rapidly rendered
very blue, the change of colour be-
ginning at one end and travelling ra-
pidly along it. -

On the sume oceasion, in order to try
the delicacy of these tests, a drop of
chloroform, which is equal to the third
of a grain, was agitated in a minim
measure with fifty minims of alcohol.
Five minims of this solution were added
to an ounce of water in a flask, which
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would consequently contain the thirtieth
part of a grain of chloroform. A fresh
tube being attached, containing the
three tests before employed, and the
flask being heated in the water bath, a
decided effect was, in a little time, pro-
duced on all the tests. The starch
paper was rendered Dblue; the litmus
was turned red; and a very distinct
precipitate was obtained in the solution
of nitrate of silver.

Exe. 57.—July 13: Half a drachm of
chloroform was diffused through a jar
holding 670 cubic inches, and a kitten,
weighing a little over thirteen ounces,
was put in. In two minutes it was
quite insensible, and at the end of ten
minutes it died. On the 15th the
kitten was opened, and the viscera of
the chest, the liver, and the brain,
weighing together nealy two ounces,
were put into a flask and heated in the
salt water bath. A tube coming from
the flask was kept red-hot, and a further
tube contained a slip of starch and
iodide of potassium paper, and a slip
of blue litmus, and terminated near the
bottom of a Woolfe's bottle containing
a few minims of solution of niirate of
silver. At the early partof the process,
the edge of the starch }mper seemed to
be slightly chﬂ,n%:‘ng colouy, but after a
little time no change of colour could
again be observed in it. The blue
litmus was very soon reddened, and the
solution of nitrate of silver began to be
turbid, and the turbidity increased for
some time. The viscera were kept
boiling in their serosity for half an hour.

On the following day other six ounces
of the same kitten were put into the
same flask: the intestines, skin, and
larger bones being only left. Fresh
starch paper was put into the tube
which terminated in the bottle contain-
ing the smne solution of nitrate of silver.
After a little time the starch paper was
decidedly darkened, atthe corner nearest
the flask, but only to a limited extent,
which did not increase. The parts
were kept boiling in their serosity for
two hours, when the process was ended
by the breaking of the tube at the part
where it was red-hot, owing to a little
condensed steam being projected against
it. At the same moment the limited
blueness of the starch paper was dis-
charged. The tube being left lying on
the table, it was found next day that the
starch paper was very blue throughout
its entire extent, from what cause I do

not know. The pracipitate of chloride
of silver was separated by filtration, and
but for an accident would have been
dried and weighed. There EI.BPEM‘EEI to
be not less than the twentieth part of a
grain of it. ;

There is no deposit of carbon in the

red hot part of the tube in this process,
as the apparatus always contains suffi-
cient air for the formation of the carbon
into carbonie acid. The white needle-
formed erystals previously mentioned
are deposited, but not in sufficient
quantity to be of service as a test. I_t is
desirable to make the tubes proceeding
from the flask incline a little upwards,
so that the vapour which is condensed
before reaching the red-hot part may
flow back again. I consider that the
solid organs of the body should be
taken for analysis, in preference to the
blood in a separate state, as that con-
tained in the minute vessels is protected
from the action of the air. The parts
should be cut in pieces, and put into the
flask, without any addition. The sto-
mach should not be selected for exa-
mination by the above process, as the
gastrie juice contains a minute quantity
of free hydrochloric acid, and hence the
evidence would be liable to objection.
The intestines also do not seem suitable
parts for examination, as the sul-
phuretted hydrogen they might contain
would interfere, more or less, with the
tests. In otherrespects it matters little
what part of the body be used, further
than that the most vascular parts are
the best. As regards a quantitative
analysis, it results from some of the ex-
periments, detailed in an early part of
these ﬂpem.* that, in a case of death
from chloroform, a quarter of a pound
of any organ of average vascularity
would contain about the twelfth part of
a grain, which, if the whole of 1t were
separated and decomposed, would pro-
duce about the tenth of a grain of chlo-
ride of silver.

The process above deseribed does not
rove the presence of chloroform itself,
ut only that of a volatile compound

containing chlorine. In this respect it
resembles the processes for the detection
of arsenious acid and corrosive sublimate
in the tissues, which prove only the pre-
sence of a compound of arsenic, or of
mercury. The only compounds con-
taining chlorine which are volatile at

% MEp. GAz., vol, xlii. p. 415.
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the heat of boiling water, are substances
such as chloride of ethyle, Dutch liguid,
and some others, which resemble chlo-
roform in their effects, but are none of
them in common use. In order to be
quite certain that the precipitate is no
other salt of silver than the chloride,
besides the tests of ammonia and nitrie
acid, solution of potash might be added
to another portion of it, as recommended
'bgl Dr. Taylor, in treating of hydro-
chloric acid* Potash does not change
the chloride of silver without heat.

With these limitations and precautions
the processis, I believe, liable to no fal-
lacy. Thereare chloridesin the body, but
they cannot be decomposed, except at a
high temperature, and not till the part
under examination should become dry,
which, in the method here described,
could not take place in the most pro-
tracted examination. DBesides, I have
made several examinations of parts not
containing chloroform without meeting
with anything thatproduced the slightest
effect on the nitrate of silver, or on the
starch or litmus test. The bodies of
two kittens killed with the vapour of
ether were submitted to the process, by

ortions at a time, which were made to

oil in their own serosity for an hour
or two, but not the least effect was pro-
duced on any of these tests, Hearing,
in the beginning of May last, that chlo-
roform was suspected, by some of the
coroner’s jury, to have been used in the
case of a woman who was found dead,
under mysterious eireumstances, in the
Wandsworth Road, I applied to Mr.
John Parrott, who was polite enongh to
send me some portions of the body, in-
Bludin% part of the brain and ilimr.
They had been kept in a covered jar
from the time they were removed from
the body. The chemical examination
commenced four days after death, whilst
the parts were fresh, and although very
carefully conducted, not the least effect
was produced, either on the nitrate of
silver or starch and iodine test.

* Medical Jurisprudence, p. 91.

Painr XV,

Detection of ether in the expired air after
inhalation— Detection of alcohol in the
expired air after it had been taken
into the stomach— The effects of
chloroforn and ether prolonged by
cauging the exhaled vapour to be re-
inspired.

[5 my last communication it was shown
that the vapour of chloroform can be
(_letenl;ed by chemical tests, as it exhales
from the blood in the expired air. The
strong odour of ether, which continues
to be perceived for hours in the breath
of persons who have inhaled it, is a
pretty good indieation that this medicine
18 exhaled from the blood in a similar
manner. I thought it desirable, how-
ever, to have a more material proof of
the fact, than that afforded by the odour,
and therefore contrived and performed
the following experiments :—

Exp. 58.—As a preliminary measure
I passed the expired air for twent
minutes through strong sulphuric H;cic{
inspiring by the nostrils, and expiring
by the mouth, through a spiral tube
immersed in cold water ; a continuation
of this tube afterwards dipping into half
an ounce of sulphuric acid contained in
a bottle. The acid was afterwards boiled
in a smail retort, the beak of which
communicated with a gas receiver under
water. No gas was obtained beyond
the air expelled from the retort by the
heat, and the acid was not changed in
colour.

Exp. 59.—On the followng day—
August 1st, I inhaled three fluid drachms
‘of ether gradually, in the course of four
minutes, and was rendered almost un-
conscious. After waiting for a minute, in
order that the lungs might be entirely
emptied of the vapour remaining at the
conclusion of the inhalation, I com-
menced to pass the expired air through
sulphurie acid, the air first passin
through a spiral tube immersed in ice
water, to condense the watery vapour,
as in the last experiment. This process
was continued for twenty minutes. A
few hours afterwards the sulphurie acid
was placed in a small retort, the beak
of which communicated with a receiver
under water, and was heated with the
flame of a spirit lamp. It was gradually
rendered quite black by the heat, and
11:3 cubie inches of gas were obtained
in the jar. The jar being transferred to

e
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the mereurial trough, and solution of
caustic potash being introduced, the
contents, after standing for an hour or
two, and being agitated occasionally,
till no further reduction of bulk would
take place, were diminished to 29 cubic
inches, showing an absorption of 7-4
cubic inches of carbonic acid gas. The
jar being reversed, and a lighted taper
eing applied to its mouth, its remaining
contents took fire, and burnt with a
bluish flame. As 2:6 cubic inches of
air were contained in the retort at the
commencement of the process, the
quantity of inflammable gas was proba-
bly 13 cubic inch. :
xp. 60.—On August 2nd, I again
inhaled three fluid drachms of ether,
and proceeded exactly as in the last
experiment. The sulphuric acid was
rendered black as before, and 7-6 cubic
inches of gas were collected in the
Teceiver. otash absorbed 3:2 cubie
inches of this, and the jar being reversed,
and a lighted taper applied to its mouth,
the remaining contents burnt with a
flame which gradually descended in the
jar to the surface of the mercury.
Allowing for the air expelled from the
retort, the quantity of combustible gas
was 1'6 cubie inch.

Exp. 61.—In order to ascertain the
nature of the inflammable gas produced,
another experiment was performed, on
a subsequent day. 'I'he same quanti
of ether was inhaled, and the expire
air was passed through sulphuric acid
in the same manner. The acid was
boiled in the retort, until 7°1 cubie
inches of gas were obtained in the
receiver, when the process was stopped.
Solution of potassa being agitated in
the gas absorbed 36 cubic inches. Two
cubic inches of oxygen %as were added
to the remaining 86 cubic inches, and
a portion of the mixed gases was trans-
ferred to Dr. Ure's endiometer. As it
did not explode with the spark from a
small electric machine, a small guantity
of pure hydrogen gas was added, when
explosion took place with the following
result. The quantities arein hundredths
of a cubic inch :—

Hydrogen 30}
Oxygen, &e. 210

Total . . = 240
After explosion 165
Lossof volume . . 75

being a diminution of three parts more
than the hydrogen would occasion. The
remaining 165 parts were agitated with
a little solution of potassa, when &
further diminution of about six parts
took place; a little more than ten parts
being left. This result shows that the
inflammable gas under examination was
carboric oxide, which, in becoming con-
verted into ap equal volume of carbonie
acid, consumes half its own volume of
oxygen. The beak and upper part of
the small retort contained 19 cubie
inch of air, which would be necessarily
expelled into the gas receiver, and when
this and the oxygen afterwards added
are subtracted, the remainder is in the
same proportion, very nearly, as the
carbonie acid produced by the explosion;
consequently the gases obtained by
heating the sulphurie acid were carbonie
acid gas, and carbonic oxide.

In these experiments, the ether pass-
ing off in the expired air is in part
absorbed by the sulphurie acid, and on
the application of heat is decomposed
into various products; the above gases
being given off, and free carbon remain-
ing in the acid, and rendering it black.
Sulphurous acid gas is evolved, but is
absorbed by the water. On adding a
few minims of ether to half an ounce
of sulphuric acid, and operating in the
same way as in the above experiments,
the same products were obtained. Alco-
hol, when heated with a large excess of
sulphuric acid, yields the same products
as ether ;: but as I had taken no kind of
fermented liguor before inhaling the
ether in the above experiments, these
products must have resulted from the
sulphurie ether.

From the general resemblance between
the action of alcohol, ether, and chloro-
form, and from these substances being
coverned in their action by some of the
same general laws, as previously shown
in the experiments on {rogs and fishes *
it might be expected that since chloro-
form and ether can be shown to pass
off' in the expired air, alecohol would also
be exhaled in the same manner. Com-
mon experience, so far as the sense of
smell is concerned, is in accordance with
this view Leibig, however, sayst “ac-
cording to all the observations hitherto
made, neither the expired air, nor the

* MED. GAz., last vol., p. 622,
t Animal Chemistry, p. 2809,
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urine, contains any trace of alcohol, after
indulgence in spirituous liquors.” This,
so far as I know, was true as regards the
human subject, but Dr. Percy® had
obtained alcobol by distilling the urine
of a dog, to which he had given a fatal
dose of it.

Feeling a strong convietion that alco-
Lol must pass off in the breath, I have
made many experiments during the last
twelvemonths, with a view to deteet it.
At first, I caused the expired air, after
spirit had been drunk, to pass, for an
hour or longer, through a spiral tube,
immersed in ice and salt, but did not
sneceed in detecting aleohol in the con-
densed water. A little reflection, how-
ever, made it evident that aleohol could
only exist there in extremely minute
quantities; for the spirit which had been
taken, being equivalent only to two
ounces of absolute alecohol, the inspired
air would only be able to take up about
a two-hundredth part as much vapour
of aleohol as would saturate it, at the
heat of the body; and it would be in
vain to attempt to reduce the air to such
a low temperature as would cause it to
deposit any ]fmrl: of so relatively small
an amount of vapour; in other words,
the alcoholic dew-point of the air must
be lower than the temperature of the
ice and salt, and, consequently, all the
ﬁ]:irit that ecould be arrested would be

at which might be attracted by the
small quantity of condensed water. By
collecting together the water condensed
from the breath in six different experi-
ments, | succeeded, however, in obtain-
ing spirit in a pure state, as will be
detailed further on.

In the following experiments the same
method was employed, as detailed above,
for the detection of ether.

Exp. 62.—August Gth, 1850. Two
ounces and a half of rectified spirit of
wine, of 80 per cent., were diluted with
rather less than a pint of water, and
taken, with bread and butter, at supper-
time. A slight feeling of inebriation
was oceasioned by it, but not sufficient
to interfere, in the least, with the proper
performance of the experiment The
air was afterwards taken in by the
nostrils and breathed out by the mouth,
through a wide tube communicatin
with a metal box containing a spira
arrangement, by which the air was

* Prize Thesis * On the Presence of Alcohol in
the Brain," &c.

obliged to pass round several times.
This box was swrounded with ice.
The air was conducted next, by a glass
tube half an inch wide, to the bottom of
a bottle containing half a fluid ounce of
sulphuric acid. The object of condens-
ing the moisture of the breath, in the
metal box, was to prevent its diluting
the sulphuric acid llmymld the point at
which it ceases to decompose aleoliol
when heated. The expired air was, in
this maner, passed through the sulphurie
acid for thirty-five minutes. Care was
taken that no air coming from the
stomach by eructation should pass into
the apparatus. Two and a half fluid
drachms of elear water were condensed
in the metal box. The following morn-
ing, the sulphuric acid was put into a
small retort, communicating with a gas
receiver over water, and heated with the
flame of a spirit lamp. The acid was
rendered quite black, and 51 eubic
imches of gas were obtained, of which
2’6 eubic 1nches consisted of air from
the retort. The receiver being trans-
ferred to the mercurial trough, and a
little solution of potassa introduced,
165 eubic inches were absorbed. The
jar being inverted, and a light applied
to its mouth, the remaining contents
took fire, the flame gradually gesceuding
in the jar to the surface of the mercury.
The quantity of inflammable gas was
(-85 eubic inch.

Exr. 63.—Another night the same
quantity of rectified spivit was taken, in
the same manner, and the expired air
passed through the spiral box and the sul-
phurie acid as before. Six fluid drachms
of acid were employed this time, and the
process of ]Jl'Bﬂ,t]iﬁl]g through it was con-
tinued for an hour. Two and a half
drachms of water were again condensed
in the metal box, and the acid was in-
ereased in bulk by rather more than
half a drachm. The sulphurie acid was
next morning placed in a retort and
heated. It was twrned black, and six
cubic inches of gas were obtained, two of
which consisted of air from the retort.
Solution of potassa absorbed 345 cubic
inches of carbonic acid gas, and the
remaining contents of the receiver burnt
with a slight explosion, on a light being
applied. The inflammable gas did not
amount to more than 0-55 eubic inch.

Exp. 64.—The same quantity of rec-
tified spirit was taken at night on ano-
ther oceasion, and the expired air passed
for an hour through Bu}phu_ric acid in
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the same way as before. The quantit
of acid employed this time was a flui
ounce. On the following morning six
drachms of the acid were heated in a
small retort: they were rendered quite
black, and somewhat viscid. 489 cubic
inches of gas were obtained in the re-
eeiver, of which 1°8 cubic inch consisted
of air from the retort; potash absorbed
0'6 cubic inch; 085 cubie inch of the
remainder was transferred into a small
jar, to the mouth of which a taper was
applied, when the contents burnt for a
111:53 time with a bluish flame. To the
residue in the receiver 3'8 eubic inches
of oxygen were added, and a portion of
the mixture was introduced into the
eudiometer. As it did not explode with
the electric spark, a small quantity of
pure hydrogen gas was added, when an
explosion was effected with the follow-
ing result:—

Hydrogenn . . . . 80
Oxygen, &e. . . . 320

Alatals i O 850
After explosion 270

Diminution . . W B0
being a loss of 3'5 more than oceasioned by
the hydrogen.

Solution of potassa being agitated in
the remaining 27 parts, they were dimi-
nished to 19 ; showing an absorption of
8 parts of carbonic acid. The loss of
volume was consequently very nearly
half as great as the quantity of carbonie
acid gas produced by the explosion;
and therefore the inflammable gas under
examination was carbonie oxide, the
amount of which was just one-fourth of
the mixed gas introduced into the eu-
diometer. It is evident on caleulation
that nearly 1'8 cubic inch of earbonie
oxide must have been expelled from the
retort, and that this and the carbonie
acid were the only gases evolved by the
sulphurie acid.

he decomposition which the aleohol,
absorbed from the expired air, under-
goes in the sulphuric acid is the same
as that undergone by the ether in the
experiments previously detailed.

xp, (ib.—The water condensed in
the metal box, surrounded with ice in
the above three experiments, and in
three others not related, amounted to-
gether to two ounces. Tt was placed in
a retort, and about three drﬂ.cﬁms were
distilled. This product was placed in a

smuller retort, and about twenty minims
were distilled into a small test tube.
Dry carbonate of potassa was added to
this till it would dissolve no more. In
a little time, a layer of clear spirit,
about the tenth of an inch in thickness,
floated on the top of the solution of
potash. A piece of asbestos being dip-
ped in this, it burnt with a blue flame.
A very little powdered camphor was
dropped into a small tube, drawn at one
end to a capillary point. This point
being brought in contact with the liquid
floating on the solution of potash, a
little of it rose by capillary attraction,
and was observed to dissolve the cam-
phor within. On blowing at the other
end of the tube, a minute drop of solu-
tion of eamphor was forced out, and
received on a piece of glass, when the
spirit immediately evaporated, leaving
a coating of camphor. These tests
leave no doubt of the presence of alco-
hol. The process used in this experi-
ment is similar to that employed by Dr.
Percy for the detection of aleohol in the
brain and other organs.

Exp. i6.—Two and a half fluid ounces
of rectified spirit, of 80 per cent., were
diluted with water, and tﬁau at supper-
time. The air was afterwards inspired
for fifty minutes by the nostrils, and
expired by the mouth, through a glass
tube which dipped into three ounces of
water contained in a bottle. Next
morning the water was put into a re-
tort, and about three drachms were dis-
tilled, which were put into a smaller
retort, and about twenty minims were
distilled into a small test tube. On
carbonate of potassa being added in
excess, & thin layer of elear liguid floated
on the surface. This was proved to be
aleohol ; for a little bit of asbestos being
moistened in it, burnt with a blue flame,
and it dissolved camphor in the way
deseribed in the former experiment.

Whilst the above experiments show
that aleohol is exhaled in the breata
after it has been taken into the stomach,
a little consideration will prove that
only a small part of it can be excreted
in this manner. When there are two
ounces of alecohol in the blood, the air
which reaches the lungs can only take
up, as stated before, about a two-hun-
dredth part as much as would saturate
it at the temperature of the blood. At
this rate, a person breathing the usual
amount of air would only exhale about
twelve minims of aleohol in an hour:
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consequently, if it had to pass off en-
tirely 1n the expired air, its effects would
continue for a very much longer period
than they do; and, since alcohol can
hardly be detected in the other excre-
tions, it must be decomposed in the
system into fresh products,

I have assumed from the first that
the speedy subsidence of the narcotism
caused by chloroform and ether, in com-
parison with that from aleohol and other
narcotics, depends on the volatility of
the former substances, which allows of
their ready exit by the expired air. In-
deed, the effects of these medicines
usually suabside in the period which a
caleulation founded on this view would
assign to them. It was previously esti-
mated, for instance, that twenty-four
minims of chloroform ave contained in
the blood of an adult of average size in
a state of very complete insensibility;
this being about one-twenty-eighth part
as much as the blood would dissolve.
The inhalation being now discontinned,
the fresh air which reaches the air cells
will abstract from the blood nearly one-
twenty-eighth part as much as 1t can
hold in suspension at the temperature
of 100°; and as each hundred cubic
inches of air, when saturated at 100°,
contains 433 cubic inches of vapour
of chloroform, 43 3-+-28=1'54 cubic
inches, or 148 minims, will be the
quantity removed by the first hundred
cubic inches of air which reaches the
air-cells. It has been shown thatabout
half the inspired air gets as far as the
air-cells; and, supposing the patient to
be breathing 400 cubie inches in the
minute, 200 eubie inches would act in
the removal of the vapour. In this
manner it would take two minutes and
a half to reduce the quantity of chloro-
form from 24 to 18 minims, and the
narcotism from the fourth to the third
degree; after which the effects would
diminish more slowly, and in three and
a half minutes longer the narcotism
would have diminished to the second
degrea. Then, as the air would only
take up about onedfifty-sixth part as
much as it would hold, in about five
minutes longer we might expect the
return of consciousness; and the slight
dizziness or confusion which might re-
main woald snbside still more gradually.
The above statement expresses pretty
well what usually oceurs when the in-
halation has been kept up for a little

time, Children recover from the effects
of ehloroform more rapidly, on seeount
of their quicker cireulation and respira-
tion. Old people, on the other hand,
more slowly, for the opposite reason.
When insensibility is produced in the
course of two minutes for a short opera-
tion, and the inhalation is not repeated,
the effects of the vapour subside more

uickly than stated above; because, at
the same time that the chloroform is
passing off by the lungs, it is also es-
caping from the main eurrent of the
circulation, by permeating the coats of
the small vessels, and diffusing itself in
the tissues, and thus allowing the brain
to resume its functions.

Ether is more volatile than ehloro-
form ; but being also much more solu
ble, the relative quantity absorbed into
the system is so much greater, as to
more than compensate for the superior
volatility; and consequently the effects
of ether subside somewhat more slowly
than those of echloroform, the ether
taking rather longer to pass off in the
expired air.

t follows as a necessary consequence
of this mode of excretion of a vaponr,
that, if its exhalation by the breath
could in any way be stopped, its nar-
cotic effects ought to be much pro-
longed. The following experiments
show that such is the case:—

Exp. 67.—About 750 eubic inches of
oxygen gas were introduced into a bal-
loon of thin membrane, varnished with
solution of Indian rubber in turpentine.
The balloon was attached to one of the
apertures of the spiral box which forms
part of the ether inhaler I employ, and
which was used for condensing the
moisture in the experiments on aleohol
previously detailed. Four ounces of
solution of potassa were put into the
inhaler, and to its other opening was
attached a tube, connected with a face-
piece without valves.® After inhaling
as much chloroform as I could without
h-ai:t':ﬁ rendered unconscious, I imme-
diately began to breathe the oxygen
from and to the balloon, and over the
solution of potassa. In this way the
vapour axlmfad in the breath . the
greater part of it, to be re-inspired.
This process was continued for ten

* I used the same arrangement in giving oxy-
g:n gas last year, ot the request of ﬁ:‘ ‘I'Iﬁ'laon,

a cholera patfent in 8t. George’s Hospital.
The patient, who was in a state of collapse, was
not saved or relieved by it.
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minutes, during which time the feeling
of narcotism subsided very little, and it
assed off very slowly afterwards, about
alf an hour elapsing before it was
uite gone.
% Thegux:,rgen was used, in this and the
following experiments, to allow of respi-
ration being continued for some time
from the balloon without employing
such an amount of air as would take up
a great deal of the vapour. As there
was air both in the lungs and inha,ierlat
the beginning of the experiment, the
0x yga;leglwnas ngut. breathed unmixed with
nitrogen. The solution of caustic pot-
ash was employed for the purpose of
absorbing the carbonic acid gas gene-
rated by respiration as the air passed to
and fro over a large extent of its sur-
face.

Exp. 68.—0n another day the same
quantity of oxygen and solution of
potassa were employed, and fifteen mi-
nims of chloroform were placed in the
spiral inhaler, in a small glass vessel,
which prevented its mixing with the
solution of potassa. I then began to
breathe as in the former experiment,
and continued to do so for fifteen mi-
nutes. The effects of the chloroform
were gradually induced during the first
three minutes, causing a considerable
feeling of narcotism, but not producing
unconsciousness. After the end of three
minutes, the feeling of narcotism re-
mained stationary till twelve minutes
had elapsed, and during the last three
minutes it very slightly diminished.
The experiment was discontinued on
account of a feeling of want of breath.
It was half an hour longer before the
effects of the chloroform were altogether
removed.

Exp. 69.—The oxygen and solution
of potassa were employed as before, and
two and a half fluid drachms of vther
were put into the inhaler, with the pot-
ash. The oxygen was breathed to and
fro over the potash for twenty minutes.
The effects of the ether were rapidly
developed during the first three minutes,
but not amounting to loss of conscious-
ness. From this time, the influence of
the ether remained nearly the same to
the end of the experiment, and after-
wards subsided very gradually.

The effects of the small quantity of
chloroform and ether inhaled in these
experiments would have passed off in
three or four minutes, if the exhaled

vapour had been allowed to diffuse itself
in the air in the usual way.

The amount of carbonie acid absorbed
by the potassa was determined, and will
be given in the next communication, as
it forms a separate branch of the inquiry
into the action of narcotic vapours.

Parr XVI.

Ezxperiments to determine the amount of
Carbonic Acid Gas excreted under the
influence of Chloroform—of Ether.—
Diminution of Carbonic Aecid caused
by Alcohol.—Chiorgform, Ether, &c.,

uce their effects by diminishing

Oxidation in the system, without neces-

sarily combining with oxygen them-

selves.—Proofs of this view.

Ix order to ascertain with accuracy the
guantity of carbonic acid gas excreted
bf: animals whilst under the influence
of chloroform and ether, I employ some
apparatus similar to part of that used
by MM. V. Regnault and J. Reiset in
their chemical researches on the respira-
tion of ammals.

The accompanying engraving will
assist to give a correct idea of the ap-
paratus. The animal to be experi-
mented on having been placed in a large
glass jar, the latter is covered with a
lid, padded on its under surface with an
India rubber cushion, to make it fit
accurately. In this lid there are three
apertures. One of them serves for in-
troducing the chloroform or ether, and
can be closed by a brass mount; the
others are connected, by means of tubes
of vulcanized India rubber, to a potash
apparatus, consisting of two glass ves-
sels with an opening at each end, con-
nected together at the lower part by
means of another elastic tube. The
solution of potash employed is diluted
with sufficient pure water to make it fill
one of the vessels; and as these vessels
ure made to move up and down durin
the experiment, by means of a co
passing over pullies, the solution of
potassa is moved alternately from one
vessel to the other, its place being oe-
cupied by air from the jar, which is
returned back again as the vessel de-
scends and becomes again filled with
the liquid. As the tube from one of
the potash vessels is continuous with

* Annales de Chimie et de Physique, 1840,
L5}
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one which descends nearly to the bottom
of the jar containing the animal sub-
jected to experiment, air is alternately
withdrawn and returned at its upper

To determine the quantity of earbonic
acid gas taken up by the solution of po-
tassa, it is fivst put into a flask and boiled,
to expel the chloroform or ether it may
have absorbed. The flask is afterwards
closed with a stopper, perforated for the
admission of a safety tube, and a tube
containing chloride of calcium.# The
whole is then carefully weighed, together
with a bottle containing rather more
dilute sulphuric acid than is sufficient
to saturate the solution of potassa. The
acid is introduced gradually through
the safety tube, and the contents of the
flask heated to the boiling point, in
order to expel the whole of the carbonie
acid gas from the liquid. By makin
aspiration through the chloride of cal-
cium tube, the whole of the carbonic
acid is removed from the flask, its place
becoming occupied by fresh atmospheric
air, which enters through the other
tube. When the contents of the flask

* See figure at the left side of the engraving.

and lower part. A eonstant circulation
of nir thus takes place, and the carbonie
acid gas becomes absorbed soon after it
is given off from the lungs.

have cooled to the temperature at which
the previous weighing took place, the
apparatus is agamn carefully weighed,
aﬁg the loss of weight shows the quantity
of dry carbonic gas expelled. On de-
duecting from this the small quantity of
carboni¢ acid known to have been con-
tained in the sélution of potassa em-
ployed, the remainder shows the quan-
tity which has been absorbed by it
during the experiment.

Exp. 70.—0n December 18th, 1850,
a rabbit, weighing four pounds, was

laced in a jar holding 1,600 cubic
inches, and allowed to remain for half
an hour, the potash apparatus above
described being kept in motion during
this time. The rabbit was very quiet
during this part of the experiment.

The potash vessels having been
emptied and replenished, and the rabbit
having been removed for a few minutes
for the ventilation of the jar, it was put
in again, and twenty-five grains of chlo-
roform were introduced through the
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aperture in the cover. The vessels con-
taining the solution of potassa were
kept moving up and down, as before.
The rabbit moved about briskly on the
introduction of the chloroform, and con-
tinued to do so for six minutes, after
which it lay apparently asleep, but
started spontaneously, now and then,
ag if in a disturbed dream. On its re-
moval it showed signs of sensibility
when touched, but appeared quite un-
conscious.

After being out of the jar for five
minutes, and the jar hayving been well
ventilated in the meantime, the rabbit
was put in again, in much the same
state as when removed. It remained
for half an hour, sleeping the greater
part of the time, but had almost re-
covered from the effects of the chloro-
form on its removal. The potash ap-
paratus was in action as before. ;

The solution of potassa employed in
the different parts of the experiment
was analysed, with the precautions be-
fore described, and gave the following
results :—

The gquantity of carbonic acid gas
absorbed in the fivst part of the experi-
ment, before the exhibition of chloro-
form, was 6'80 grains. In the second

art of the experiment, during the in

alation of chloroform, 2:¥8 grains were
absorbed ; and 2:85 grains after the in-
halation, whilst the mfbit was gradually
recovering.

Exp. 71.—0n December 21st, 1850, a
young dog, weighing eight pounds, was
placed in the jar holding 1,600 eubie
inches, and allowed to remain half an
hour, the potash apparatns being kept
moving, as in the previous experiment.
The dog whined and turned round oc-
casionally, but did not make much
muscular effort.

The dog having been removed for a
few minutes in order to ventilate the
jar, was put in again, and twenty-five
minims (thirty six grains) of chloroform
were introduced. The Put&.‘ah apparatus,
which had been replenished, was moved
up and down as before. On the iniro-
duction of the chloroform the dog made
violent efforts to escape, and his musen
lar exertions continued, when they were
no longer directed by conseiousness, till
he sank down apparently insensible at
the end of about eight minutes. The
head and limbs, however, continued to
be moved oceasionally during the re-
mainder of the half hour. On his re-

moval from the jar the dog yelped, but
his muscles were quite flaccid, and he
lay for a time where he was placed, and
E.‘{BI'WB..I'dS recovered gradually.

The solution of potassa employed in
the half hour just before the chloroform,
was found to have absorbed 10°1 grains
of carbonic acid gas, whilst thatemployed
for the same period with the chloroform
had absorbed only 4°8 grains.

Exr. 72—0n January 19, 1851, a
cat about halfgrown was placed in a
jar holding 920 cubic inches, and al

owed to remain for half an hour whilst
the potash apparatus was in operation,
as in the other experiments. The cat
made oceasional efforts to get out of the
ar,

! A few minutes after its removal from
the jar, the cat was put in again, and
twenty grains of echloroform were intro-
duced through the aperture in the cover.
The potash apparatus, having been re-
ylenished, was kept in motion, as be-
fore. On the introduction of the chlo-
roform the cat made violent efforts to
get out. In two or three minutes it
became uneonscious; but it continued
to move involuntarily until five minutes
had elapsed, when it sank down in a
state of insensibility. During the re
maining twenty-five minutes of the ex
periment the breathing was quiek, and
much deeper than natural. The cat
was quite insensible to pricking and
pinching on its removal.

The solution of potassa employed
just before the chloroform was given
absorbed 57 grains of carbonic acid
gas; whilst that used during the time
that the chloroform was exhibited, ab-
sorbed but 2:0 grains. :

Exp. 78.—0On Feb. 17, 1851, a cat
weighing four pounds and a half was
placed in the jar holding 1600 cubic
inches, and kept there for half an hour.
It sat very quietly the whole time. A
few minutes afterwards it was put into
thte same jar again, and eighteen grains
of chloroform were introduced by the
aperture in the lid. The cat moved
abont somewhat during the first seven
or eight minutes, but it lay sleeping
the remainder of the halfthour: it was
not insensible on its removal, but in-
clined to sleep when not disturbed.
The eat, having been removed for a fow
minutes to ventilate the jar, was put in
again, and twenty-seven grains of chlo-
rnfurm were introduced. The cat had
In a great measure recovered from the
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effeets of the former dose of chloroform
during its removal: it attempted to
escape on the fresh chloroform being
introduced, but soon became quiet and
apparently insensible. At the end of
half an hour the solution of potassa was
changed, without removing the animal
from the jar. Chloroform was now
added by ten minims at a time, about
every ten minutes, till the cat was killed.
It died very gradually at the end of
three-quarters of an hour. The breath-
ing beecame very feeble, and intermitted,
for long intervals before death took
place, and there were no gaspings.

The potash apparatus was in opera-
tion during the experiment, and the
analysis of the solution of potass gave
the following results :—

Carbonic acid gas execreted in half
an hour, just before the chloroform,
77 grains.

In half an hour, with eighteen grains
of chloroform in the jar, 57 grains.

In the same time, with twenty-seven
grains of chloroform, 49 grains.

During the last three-quarters of an
hour, 7'1 grains, which is at the rate of
47 grains for half an hour.

It will be observed that the quantity
of carbonic acid gas excreted under the
influence of chloroform was consider-
ably less in all the above experiments
than it had been just before; and, in
the last experiment, it will be remarked
that the excretion of carbonie acid kept
diminishing as the narcotism increased ;
whilst in Exp. 70 it inereased some-

ment, whilst the effects of the chloro-
form were subsiding.

It would not be easy to make correct
experiments for ascertaining the amount
of carbonic acid gas excreted by pa
tients whilst under the influence of
chloroform ; and my inquiries on this
point in the human subject have been
confined to such experiments as I could
conduct on myself whilst slightly
affected by the vapour.

In two experiments related in the
last part of this series of ers,#* in
which oxygen gas was breathed to and
fro over solution of potassa, whilst under
the partial influence of chloroform, the
amount of carbonic acid absorbed by
the potash was determined in the man-
ner described above, for comparison
with that absorbed in experiments con-
ducted in a similar manner a little time
before the chloroform was inhaled.
The quantity of carbonic acid was
diminished by the chloroform, as is
shown in the following table :—In Exp.
67, for instanece, 42 grains of carbonie
acid gas were ahsarlga:d by the potash
whilst breathing oxygen for ten minutes,
before the ehloroform had been inhaled,
and only 53 grains during the same
period, just after the inhalation of ehlo-
roform. A similar diminution of the
amount of carbonic acid took place in
Exp. 68.

n the subsequent experiments enu-
merated in the table, the air was in-

ired by the nostrils and expired b
the mouth, through a glass tube whic
conveyed it through a solution of potassa

what during the last stage of the experi- | placed in two Woulfe's bottles. The ex-
Duration of Exr. Carbonic Acid. | Carb. Acid per min.
No. of
Exp. | Date of Exp. |~
Befor® With Before With Before With
Chlorm. | Chlorm. | Chlorm. | Chlorm. | Chlorm. | Chlorm.
67 y. 3, 1850, 10 min. | 10 min. | 420 grs.| 330 grs.| 420grs.| 3:30 grs.
68 [Sep.19, , |15 , |15 ,, | 7807, | 460, | 486, | 306,
74 |Oct.28, . |20, [10 , |280 .| 205 , | 280 ,[205
76 |Oet.30, ,, |20 ,, |20 ,, |B70 , |530 , 285 ,| 2656 ,
76 [Oct. 81, ,, |26, | 16 . . | 480 ,, | 86:6 ,, | 2:80: 5, | 248 5
%7  |Mar.18, 1851 200 ,, | 20 , | 430 , |375 , | 217 , | 1'B7 ,
Mean quantity of carbonic acid per minute, | 3:19gvs,| 2°56 grs.

* MEpIcAL GAZETTE, last vol. p. 753,



UNDER THE INFLUENCE OF CHLOROFORM.

45

periments were made at ten or eleven
o'clock in the evening, after sitting
quietly for two or three hours. The
breath was passed through the solution
of potassa before inhaling, and then
through a similar solution, after inhaling
as much chloroform, for three or four
minutes, as could be taken 'l:vil;hput
eausing unconsciousness. An inspira-
tion of chloroform was also taken, now
and then, during the remainder of the
experiment, to prevent the effects of the
vapour from altogether subsiding.

oon after the introduction of the
inhalation of ether, I made some obser-
vations on the amount of carbonic acid
gas exhaled from the lungs under its
influence, by passing the expired air
through lime water, when I found the
quantity to be diminished.* The fol-
lowing more recent experiments on
animals have been attended with a
gimilar result. :

Exp. 78.—0n Dec. 15, 1850, a rabbit,
weighing four pounds, was kept in a
jar, of the capacity of 1600 cubic inches,
or forty minutes, the potash apparatus,
before deseribed, being in motion all the
time. The rabbit was perfectly quiet.
Soon afterwards, the rabbit was putinto
the jar again, and forty grains of ether
were introduced, which did not cause
insensibility, but only inebriation. The
rabbit remained in a position between
gitting and lying, being able to hold its
head up. It was removed at the end of
forty minutes.

Twenty minutes after its removal,
when the effects of the ether had almost
altogether gone off, the rabbit was a
third time placed in the jar, for the
space of forty minutes.

The analysis of the potash employed
in the first part of the experiment, be-
fore the ether, yielded 12'6 grains of
carbonic acid The earbonic acid given
off during the inhalation of ether was
not correctly determined, owing to an
accident ; but that employed in the
third part of the experiments yielded
10'8 grains, showing a notable diminu-
tion, although the effects of the ether
on the animal had almost ceased to be
perceptible

Exp. 79—In March, 1851, two
pigeons were placed for twenty minutes
m a jar holding 670 cubic inches.

* See Report of Westminster Med. Soc. in
MED. Gaz., Feb. 26, 1847,

They stood still the whole time. A few
minutes after their removal they were
put into the jar again, and sixty grains

of ether were introduced, at short in-

tervals, by a few grains at a time. The
pigeons became gradually insensible,
and at the end of eight minutes were
lying on the side. They showed no
signs of sensibility when removed at
the end of twenty minutes, but lay
where they were placed. After being
out for three minutes, they were putinto
the jar again, as they were beginning
to evinee signs of returning sensibility.
In ten minutes more they were able to
stand, but they were not fully recovered,
when they were removed, at the end of
twenty minutes. _ ]

The potash apparatus was in action,
as in the previous experiments. The
solution of potassa employed in the first
part of the experiment absorbed 6-1
grains of carbonic acid; that employed
in the second part absorbed 3°6 grains ;
and that emp]fnyed in the last part of
the experiment, whilst the effects of
the ether were subsiding, absorbed 44
grains.

The late Dr. Prout discovered, nearly
forty years ago, that fermented and
spirituous liquors diminish the amount
cn[f! curbonie acid given off from the
lungs. He summed up the result of his
experiments on this point in the fol-
lowing words :—*Aleohol, in every state,
and in every qua.ntitg. uniformly lessens,
in a greater or less degree, the quantity
of carbonic acid gas elicited, according
to the quantity and circumstances under
which it is taken."* Dr. Prout's expe-
riments were confined to the proportion
of carbonic acid gas in the expired air.
A recent German author has extended
his inquiries to the quantity exhaled in
a given time, and he finds that both the
proportions in the expired air and the
quantity excreted per minute are dimi-
nished during the action of alcohol.
He also finds that the total amount of
every one of the constituents of the
urine is lessened, under the same cir-
cumstances.t

The diminution of the amount of
carbonic acid formed in the system

* Ann. Phil. vol. ii. p. 836.

1 Beitriige zur Heilkunde mach eigenen Un-
tersuchungen von Friedr. Wilh. Biicker. Crefeld,
1849. 1 am indebted to the Kindness of Dr.
Bence Jones for the knowledge of this work.
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under the influence of ehloroform, ether,
und aleohol, taken in conjunetion with
a circumstance shown in a former
paper, that the chloroform and ether
are exhaled unchanged from the blood,
assist to prove a view of their modus
operandi which I suggested with respect
to ether, early in 1847.# That view may
be stated as follows.

Chloroform, ether, and similar sub-
stances, when present in the blood in
certain quantities, have the effect of
limiting those combinations between
the oxygen of the arterial blood and the
tissups of the body which are essential
to sensation, volition, and, in short, all
the animal functions.  The substances
modify, and in larger quantities arrest,
the animal functions, in the same way,
and by the same power, that theymuc]i}j
and arrest combustion, the slow oxida-
tion of phosphorus, and other kinds of
oxidation unconnected with the living

body, when they are mixed in certain

quantities with the atmospherie air.

This explanation is probably appli-
cable to the action nfl all nareotics
whatever, but is here applied only to
the class considered in these papers,
namely, the volatile narcotic substances
not containing nitrogen, or those sub
stances whose power was found to be in
the inverse ratio of their solubility in
water and the serum of the blood.

The circumstances which appear to
my mind fully to establish the above
stated theory of the operation of chlo-
roform and similar hnéies, are enume-
rated in the following propositions :—

L. Sensation, motion, thought, and
indeed all the strictly animal funetions,
are as closely connected with certain
gmeesses of oxidation going on in the

ody, as the light and heat of flame are
connected with the oxidation of the
burning materials.

2. The diminution of the amount of
carbonic acid gas excreted by the lungs
under the influence of ehloroform, ether,
and aleohol, shows that the processes of
oxidation going on in the body are
lessened, for the amount of earbonie
acid given off has a pretty close relation
to the quantity of oyxgen consumed.

3. The diminution of temperature in
animals under the influence ot chloro-
form and ether, alluded to in an early
part of these papers, also shows that

———

the proceesses of oxidation which take
place in the Lody are diminished, since
the development of animal heat has
been shown, by Edwards and others, to
have a constant relation to the quantit
of oxygen which is consumed in respi-
ration.

4. The venous blood in patients

| under the influence of chloroform or

ether is less dark in ecolour than in the
normal state; indicating that those
changes in the blood which take place
in the systemic capillary circulation are
diminished.

B. The lessened quantity of all the

constituents of the urine, observed by

Bocker, from the effects of alcohol, also
shows that oxidation is diminished,

. The diminished oxidation is not
owing to the combination of the narcotic
substance with the oxygen of the arterial
bload ; for in the first place, the ehloro-
form and ether, as well as part of the
aleohol, have been shown to escape
unaltered in the breath; in the second
place, the quantity of material, in the
case of chloroform, capable of com-
bining with oxygen, is altogether insuf-
ficient so to appropriate the oxygen;
and in the third place, to increase the
amount of oxygen in the respired air
does not prevent the action of the nar-
cotics.

7. The different parts of the nervous
system lose their power under the in-

uence of the narcotics we are consider-
ing, in the same order as in asphyxia—
the privation of oxygen, as was observed
by ﬁl.-]i‘luure-us with respect to ether, in
1847 5

8, The muscular irritability, which
continues for a short time after death,
depends on the aetion of a little oxygen
sl:irl remaining in the system; and this
irritability can he at once extinguished
by chloroform, ether, or aleohol, in pro-
portion rather larger than is necessary
to cause death. When the muscular
irritability is thus extinguished, post-
mortem rigidity comes on almost imme-
diately, and lasts for an unusually long
time, if the narcotic employed is pre-
vented fiom evaporating. :

f. The vapours of volatile narcotic
substances have the prngﬁrl‘,}'. when
mixed with the air, of retarding, and, in
larger quantity, of arresting, thut form
of oxidation which constitutes ordinary

* Spe MED. GAz. vol. xxxix. p. 383,

. Gazette des Hopitaux, 20 Mars, 1847.
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