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TO

THOMAS HARRISON M'CALLA, M. D.

OF

CHARLESTON,*South-Carolina.

Much respected Sir,

IT affords me the greatest satisfaction in being able,

thus publicly, to declare those real sentiments of friendship

and respect, which I have hitherto and ever shall entertain,

for your person. To these, and even more than I am capa

ble of expressing, I conceive yeu entitled, in the most emi

nent degree ; nbtmerely on account of your attention towards

me, in a private point of view, but more especially
for the par

ticular concern which you so uniformly displayed, in promot

ing the accomplishment of my medical pursuits, while under

your tuition. Being now prepared to undertake the duties of

a profession, of all others, the most important
and arduous in

its nature, permit me to assure you, that, in
so doing, it shall

be upon principles similar to your own ; the success of which,

through means of your goodness,
I have had abundant oppor

tunities of witnessing. Should I be as fortunate in applying

them, as yourself, my labours, 1 am confident, will be amply

rewarded. That you may long continue to merit the honors

attached to your station, and that
the happiness and prosperity

ofyc^rsfclf and family, may continually increase, is the un

feigned wish of

Your sincere friend and Pupil,

THE AUTHOR.
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CASPAR WISTAR, M. D.

ADJUNCT PROFESSOR of ANATOMY, SURGERY,

and MIDWIFERY,

IN THE

UNIVERSITY OF PENNSYLVANIA.

Worthy Sir,

WITH great pleasure do I avail myself of this opportuni

ty of acknowledging how much I am indebted to you for the

polite attention and valuable instruction I have received, while

pursuing my medical studies under your direction. In return

for which, I beg you to accept of my warmest wishes for the

future welfare of yourself and family, and to be assured that

I shall always remain,

With sentiments of the highest esteem,

Your obliged friend, and grateful Pupil,

THE AUTHOR.





INTRODUCTION.

IN producing the following essay, there
is no one, I presume, who will not readily

agree with me, in considering its subjects,
as being important within themselves, and

requiring the strictest investigation, by a

regular series of experiments. Such how

ever, I have been unable to bestow upon

them, in consequence of the short period
of time allotted me for the purpose, by the

rules of this University. But as far as I

have pursued them, it has been with all the

attention and correctness in my power.

Whether I have afforded any matter suffi

ciently interesting, to be worthy of notice,

I leave for the decision of a candid public.

For the many scenes of cruelty, with

which the following pages unfortunately a-

bound, I must here offer an apology to my
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readers. That they are highly repugnant
to the feelings of humanity, no one can be

more sensible of, than the Author, who

speaks from experience. With no other

motive, he assures them, than that of bene

fiting makind, would he have thus exposed
his own to so painful a task. With this con

sideration, therefore, a hope is entertained

of their producing but a momentary impres
sion.
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AN

EXPERIMENTAL INQUIRY

INTO

THE EFFECTS

OF

TOBACCO FUMES,

ON

THE SYSTEM, &c.

1 HE use of the fumes of tobacco, as

a means of recovery, in cases of suspended
animation from submersion, appears to, have

originated in Holland. So early as the

year 1667, we read of the establishment of

a Humane Society, in Amsterdam, having
for its object, the restoration of the drown

ed. Among the various methods which it

proposes to be pursued, we find tobacco fu

migations strongly recommended; a remedy
which in the course of my reading and re-

B
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searches, I have not observed previously
recommended by a similar institution of a-

ny other nation. In support of its efficacy,
we find their reports containing numerous

instances, in which they were applied with

the happiest effects. Their correctness,

however, appears to be doubted, from the

disuse into which the fumes have fallen.

But as this has chiefly proceeded from a

common opinion of their proving prejudi
cial, by acting as a sedative, the following
experiments were instituted, not only with
a view to ascertain their utility as a re-

suscitant, but likewise the effects they pro
duce when applied to the animal system, in
its healthy state.

EXPERIMENT I.

At eight o'clock in the morning, my pulse
beating sixty-two strokes in a minute, the
fumes of tobacco were injected per anum.
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No alteration being produced in the state

of my feelings or pulse in ten minutes af

ter, a second injection of the fumes was

given; in twenty minutes, perceiving no

change, they were again administered ; in

twenty-five, I experienced much uneasiness

and heat, in the region of the abdomen ; in

thirty, a nausea at stomach, and vertigo of

the head came on. These effects, however,
did not continue longer than twenty-five or

thirty minutes. The pulse, throughout the

experiment, was not perceived to be the

least increased in fulness.

EXPERIMENT II.

At five o'clock, an incision was made

through the abdominal muscles of a living

dog, thereby bringing into view nearly the

whole intestinal canal. Upon examining it

carefully, I could not discover any peristal
tic motion whatever. The action of the

mesenepric arteries was now very mconsi-
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derable, both in frequency and force. Being
aware that an increased action of the parts

might ensue, from the pain inflicted by the

wound, and their exposure to the atmos

phere, I deferred administering the fumes

for five minutes ; in which time, observing
no alteration, they were exhibited, per a-

num, at the temperature of ninety, of Fahr

enheit's thermometer. In two minutes after,

they excited the peristaltic motion of the in

testines, increased the force and frequency
of the mesenteric arteries, and rendered

the lacteals visible, in great numbers,
which were distended with a milk-like fluid ;

in fifteen minutes, arterial action much

augmented in strength and frequency, but

the peristaltic diminished ; in twenty-two?
the circulation having become slow and fee

ble, I repeated the fumigation, which speed
ily restored it to its former state of frequen
cy and force, revived the peristaltic motion
of the intestines, and rendered the lacteals

more turgid ; in twenty minutes, as the ac

tion of the arteries and intestines had abat

ed considerably, I renewed the fumigation ;

in one minute after, it increased th* action
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of the former, and in about three, that of

the latter ; in thirty-six minutes, there being
little or no action in the arteries or intes

tines, another attempt was made, to restore

it, ,with the fumes ; but as the animal was

too far exhausted, it proved ineffectual. I

must here observe, thatwhenever the pulse

and arterial action are spoken of, the mesen

teric arteries only, are alluded to.

EXPERIMENT III.

Fifty minutes after one o'clock, the ab

domen of a dog was laid open, so as to af

ford me a fair inspection of the intestines.

The action of the mesenteric arteries, at

this time, exceeded, in a small degree, its

natural standard ; but the intestines were

perfectly quiescent. Upon the same prin

ciple, and for the same length of time, as

in the preceding ease, I deferred adminis

tering the fumes. Finding no alteration of

pircumstances, in fifty-five minutes, they
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Were injected per anum, at the temperature
of ninety, of Fahrenheit. The only effect

which followed, was that of the lacteals be

coming visible, throughout the mesentery.
At two o'clock, the fumes were again ex

hibited ; in two minutes after, the mesen

teric arteries pulsated with preternatural
force and frequency, and the intestines were
excited into motion. Eight minutes after

two, arterial action much reduced ; in ten

minutes, the fumes were renewed ; in thir

teen minutes, the pulse was considerably
accelerated, the peristaltic motion of the in

testines diminished, and the lacteals disap
peared ; in twenty minutes, the circulation

being nearly natural, the fumes were in

jected ; in thirty minutes it became much

increased in force and frequency ; no peri
staltic motion of the intestines was now vi

sible ; in thirty-three minutes, the action of

the arteries being slow and feeble, I endea
voured to revive it, but failed in the attempt.

Being well persuaded that the results of

the foregoing experimentswill be considered
as depending more upon the heat combined
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with the fumes, than any power which they
themselves possessed ; in order to obviate

such an objection, I shall not only adopt a

plan of exhibiting them, which will reduce

their temperature to sixty-five degrees, but

likewise make comparative experiments,
with water, of the same and a higher tem

perature, than themselves.

EXPERIMENT IV.

At twelve o'clock, assisted by my friend

and fellow-graduate, Mr. Evans, an incision

being made into the abdomen of a dog ; the

mesenteric arteries were observed to beat

one hundred strokes in a minute ; at this

time, there was no peristaltic motion of the

intestines, perceptible. Circumstances con

tinuing the same, at the expiration of five

minutes ; the fumes of tobacco, at the tem

perature of sixty-five of Fahrenheit, were

injected in ano, through a leaden tube, con

sisting of four circles, all of which were
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completely immersed under water. Ten

minutes after twelve, the pulsations of the

arteries were the same in number, but more

increased in fulness. Some little peristal

tic motion of the intestines was now per

ceptible. In eighteen minutes, the fumes

were again administered ; in twenty, the

pulse increased to one hundred and twenty ;

in twenty-five, to one hundred and twenty-

six, and many lacteals rendered visible ; in

thirty, to one hundred and twenty-seven,

and extremely full ; the fumes were now re

newed ; in thirty-five minutes arterial ac

tion much increased ; being one hundred

and thirty-two in a minute ; in forty, one

hundred and thirty-eight ; in forty-five, one

hundred and forty-two, but very feeble ; in

fifty, the fumes were administered ; in fifty-
five, the pulse descended to one hundred

and thirty-seven ; in sixty-five, to one hun

dred and twenty-two ; in seventy, to one

hundred ; in seventy-five, no pulsations of
the arteries could be discerned.

During the violent action excited by the

fumes, in the mesenteric arteries, particu-
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lar attention was paid, in this, and the pre

ceding cases to the state of the arterial sys

tem, in general. In every instance, the ca

rotids were found, upon examination, to be
but a little increased beyond their natural

action. The mesentery, in this case, was

so excessively inflamed, as to exhibit a

scarlet-like appearance. This experiment
was performed a second time, and attended

with the same result.

For our farther satisfaction, I will next

proceed to make a few comparative experi
ments with water of the same, and a high
er temperature than that of the fumes

which have been used.

EXPERIMENT V.

•

At five o'clock, assisted by my friend and

fellow graduate, Mr. Smith, the abdomen

of a dog was laid open and the intestines

exposed distinctly to view. The mesente

ric arteries were now beating one hundred

c
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strokes in a minute; but no peristaltic mo

tion of the intestines could be perceived.
Circumstances continuing the same for five

minutes afterwards, water at the tempera

ture of one hundred and thirty of Fahren

heit, was injected, per anum ; in fifteen mi

nutes, the pulse increased to one hundred

and twenty-five, and the peristaltic motion

was excited ; in twenty minutes the pulse
descended to one hundred and twenty ; in

twenty-five, to one hundred and twelve ; in

thirty minutes, a second injection of water,

of the same temperature, was given ; in thir

ty-five, the pulse was raised to one hundred

and twenty ; in forty, it fell to one hundred

and ten ; in fifty, to ninety ; in sixty, it could

scarcely be perceived ; at this time an injec
tion ofwater was given, but without restor

ing it.

EXPERIMENT VI.

Thirty minutes after five, the abdomen

of a doe was onened. thVip mesenterc ar-
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teries at this time pulsated ninety strokes

in a minute, and appeared considerably dis

tended. The intestines were now perfectly

quiescent. No change taking place in five

minutes after, an injection of water at the

temperature of ninety of Fahrenheit, was

exhibited per anum. In forty minutes, the

pulse increased to pne hundred strokes in a

minute ; in fifty minutes, to one hundred

and five; in fifty-five minutes, water of the

same temperature was again injected ; in

sixty minutes, the pulse was raised to one

hundred and six ; in sixty-five it fell to a

hundred ; in seventy, to ninety. An injec

tion of water was now given, but without

restoring it.

EXPERIMENT VII.

Forty minutes past twelve, the abdomen

of a dog was laid open, and its contents

brought fairly into view. The mesenteric

arteries were beating seventy strokes in a
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minute. Upon examining the intestines, I

could not perceive the least motion within

them. Finding no alteration in forty-five

minutes, an injection of water was exhibit

ed, per anum, at the temperature of sixty-

five degrees of Fahrenheit's thermometer;

in fifty minutes the pulse was raised to se

venty-four ; in sixty it fell to seventy. An

injection of water of the same temperature

was now administered ; in sixty-five, to six

ty two : finding no increase of it in seventy

minutes, the injection of water was again

repeated; in seventy-five minutes, perceiv

ing no pulsations of the arteries, I declined

continuing the experiment.

Having, by the foregoing experiments,
made ourselves perfectly acquainted with

the effects of the fumes upon the living

system in its healthy state, it only remains

for us to enquire into their power as a re-

suscitant in cases of submersion. But pre

vious thereto, an experiment or two will be

necessary to instruct us how far they are

capable of affecting the system in such a

condition.
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EXPERIMENT VIII.

Forty-five minutes after one, a full grown

dog was submersed in common pump wa

ter, at the temperature of forty-five degrees
of Fahrenheit. For one minute and a half

he struggled violently, making repeated ef

forts to reach the surface : In three mi

nutes, being apparently dead, I removed

him, and immediately made an incision in

to the abdomen, so as to afford me an oppor

tunity of inspecting the intestines. At this

time not the least motion could be perceived

within them ; neither was there any action

in the mesenteric arteries. Observing no

change in fifty minutes, the fumes oft obac-

co at the temperature of ninety of Fahren

heit were injected, per anum ; in fifty mi

nutes a little peristaltic motion of the intes

tines appeared ; in sixty minutes, the fumes

were again administered ; in fifty-two mi

nutes a feeble pulsation in some of the me-

sentenc arteries was perceived; in sixty
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minutes, as no action of the arteries or in

testines could be discerned, the fumes were

again administered, but without producing

any effect.

EXPERIMENT IX.

Forty minutes after four, I plunged a dog
under water, at the temperature of forty six

degrees of Fahrenheit. In two minutes and

a half he ceased to struggle ; in three mi

nutes, shewing no signs of life, he was re

moved, and the abdomen immediately open
ed. The intestines and mesenteric arteries

were now perfectly quiescent ; in forty-six

minutes, observing no change, the fumes of

tobacco at the temperature of ninety, were

injected, per anum; in forty-eight minutes,
the intestines were in evident motion; which

in fifty minutes was much increased ; in fif

ty-five minutes, a feeble pulsation of the me

senteric arteries was observed ; in sixty mi

nutes, the fumes were renewed; in sixty-
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five minutes, many of the la&eals were

plainly perceived ; in seventy minutes, no
action of the arteries or intestines could be

seen : at this time also the ladeals disap
peared.

The object of the above experiments
being now accomplished, we will next pro-
ceed to enquire into the efficacy of the

fumes as a resuscitant in cases of submer

sion.

But in order to ascertain this correctly,
it will be necessary not only to use the fumes

alone, but likewise, in conjunction with

some of the means most usually employed
on such occasions.

EPPERIMENT X.

Fifteen minutes after twelve, a large dog
was plunged under water, at the tempera

ture of fifty degrees of Fahrenheit. For
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one minute and a half, he struggled violent

ly ; in two minutes, being apparently dead,
I removed him, and after wiping him near

ly dry, injected, per anum, the fumes of

tobacco, at the temperature of ninety, of
Fahrenheit. These were occasionally ad

ministered for the space of an hour ; in

which time, percieving no return of life, I
ceased exhibiting them.

EXPERIMENT XI.

Ten minutes after one, a full grown dog
was submersed in water of the temperature
of fifty-two of Fahrenheit. Perceiving no

signs of life in three minute6 afterwards, he
was taken out, and submitted to a similar

process with the first. The result in this in

stance, was the same as in the other.

Having made trial of the fumes by them
selves, we proceed, in the next place, to
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exhibit them in conjunction with a few of

the remedies most commonly employed in

the restoration of the drowned.

EXPERIMENT XII.

Thirty minutes after three, a large dog
Was plunged under water, at the tempera
ture of sixty.eight of Fahrenheit's thermo

meter. For two minutes, he made violent

exertions to reach the surface. In three mi

nutes, he was taken out, to all appearance

dead. After having wiped him nearly dry,
frictions were applied to the body, and the

fumes of tobacco injected per anum. By
these means, I endeavored for an hour, to

recover him, but could not effect it.

EXPERIMENT XIII.

At five o'clock, a very large dog was im

mersed in water at the temperature of fifty*
D
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two of Fahrenheit, and there confined for

three minutes ; in which time, observing no

signs of life, I removed him, and proceeded
- to wiping him, as in the former experiment.

This being done, the lungs were inflated

with common atmospheric air, and the

fumes of tobacco injected per anum. Ob

serving no symptoms of returning life, after

using this process for the space ofan hour,

I conceived it unnecessary to continue the

experiment.

EPPERIMENT XIV.

Twenty minutes after three, a dog was

plunged under water at the temperature of

fifty-two of Fahrenheit. In two minutes,

he ceased to struggle ; in three minutes he

was removed, wiped, and laid in a sand-bath

at the temperature ofninety of Fahrenheit.

For the same length of time, as in the pre

ceding cases, I endeavored, by this method,

and the fumes, to recover him, but did not

succeed
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EXPERIMENT XV.

At four o'clock, a very large dog was im

mersed under water at the temperature of

fifty-seven of Fahrenheit. In three minutes

he was withdrawn, apparently dead. Hav

ing wiped him dry, I endeavored to restore

him by the fumes, in conjunction with all

the means above used ; but as no return of

life was discovered at the expiration of an

hour, I discontinued making any farther at

tempts.

From the results of many of the experi
ments contained in this essay, it must ap

pear evident
to every reader, that the prin

ciple upon which the fumes have been ob

jected to, as a resuscitant, in cases of sub

mersion, is wholly incorrect. Instead of act

ing as a sedative, as has been generally sup

posed, we find that when they are applied

to the system, they exert so stimulant a



( 30 )

power^ as to increase the action of the arte

ries in a great degree. That their use as a

resuscitant, has not been attended with the

success mentioned in the reports of the Am

sterdam Society, I am equally ready to ac

knowledge, with those who have heretofore

doubted it, though upon a different princi

ple. In my opinion, they prove prejudicial,
not by diminishing action, (as the term se

dative, is intended to imply) but, on the

contrary, by producing, through means of

their stimulant power, an excitement dispro

portionate to the excitability of the system,

thereby extinguishing the remaining sparks
of life.
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