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OF ANIMALS. 3

It 1s unneceflary to prove, what fcarce
any one at this time doubts, that the {uf-
penfion or abolition of life in drowned
animals, is effected entirely by the opera-
ton of the water upon the lungs: I fhall
therefore proceed to enquire into the
manner in which it operates {o asto pro-
duce that cffec.

The only manner in which it appears
to me poflible, in thefe cafes, for the
water to operate, is either by entering
the trachea, or by fufpending the attion
of refpiration.

In the experiments which I made fome
time fince, and have again lately repeated,
in order to determine this point, I have
never been able to dete&t more than a
very {mall quantity of the coloured liquor
in which the animal was fubmerfed, if
examined when the animal had been only
a fhort time under water ; and commonly

o2 no






OF ANIMALS. 5

and an ounce of frothy fluid: having by
thefe means found the quantity of fluid
in the lungs of one drowned animal, he
endeavoured to determine what eflect the
fame, or a greater quantity of water,
would have when introduced into the
lungs of a fimilar animal ; two ounces of
water, therefore, were introduced into
the trachea of another cat, It had imme-
diately a difficulty of breathing, and a
fecble pulfe; but thefe fymptoms were
foon abated, and it lived feveral hours
afterwards without much inconvenience.
It was at length ftrangled, and two

B3 ounces
was found in the lungs ; now it is extremely probable
that quickfilver would, on account of its greater
fpecific gravity, be found in the lungs when water
would not; which is a farther prefumption that water
is not often taken in, and never but in a very
{mall quantity; for the quantity of water, equal to

the bulk of half an cunce of quickfilver, is only feven-

teen grains.
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It is evident, therefore that the death
of drowned animals is to be’ attributed

entirely 2o the water intercepting the alim
of refpiration.

In this opinion I believe all parties are
now very well agreed, but they diifer ex-
tremely refpeting the manner in which
this fufpended action operates.

Refpiration being an indifpenfable re-
quifite for the fupport of life in the more
B4 perfect

fhewn that water will not, at leaft in any quantity
equal to the air difplaced, enter the lungs, till the
irritability of the parts about the glottis has entirely
ceafed, the opening into the lungs then becoming
free : if the mulcles concerned in refpiration.are ftiff
and rigid, that is, if they have really loft the vital
principle, the veficles of the lungs being firmly com-
comprefled, will admit fearcely any water; but if the |
mufcles of the epiglottis lofe their power before the
refpiratory mulfcles become fixed, the cavity of the
thorax will be enlarged, and, in proportion as it is en-

larged, water muft necellurily enterinto the lungs,
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OF ANIMALS. | 8 ¢

and a very fmall quantity of fixed air.
When this air is refpired, it is found to
have undergone a change in the propor-
- tion of its conftituent parts, the dephlogii-
ticated air being diminithed, the fixed air
increafed. As thefe changes are conftant
and uniform, they muft be connelled
with fome correfponding changes in the
blood that circulates through the lungs.

By repeating the experiment of Vefa-
lius it was found that the blood in the
trunks of the pulmonary artery was black,
butinthofe of the pulmonary veins, florid ;
this change of colour therefore is produced
by the chemical a&tion of the air, and the
dephlogifticated portion is found to be
that which produces the effeét.

When the dephlogifticated air is dimi-
nithed, the blood pafling through the
lungs does not undergo the change of
colour, and the {fymptoms which follow
obftruted refpiration are to be attributed

to












OF ANIMALS. 13

lungs, whilft the left muft (with a much
greater force) driveit over the whole body.

That there is a difference between
them in refpect to the facility of being ex-
cited to contra&ion, I am willing to allow,
under certain reftrictions ; for, {o far as
my obfervations have extended, the
greater facility of contraction does not
depend on any peculiarity in the fibres of
the right fide of the heart, but on the
greater degree of ftimulus which is con-
ftantly in animals under the prefent cir-
cumftance applied to that fide of the
heart; for when, by any means, the
quantity of blood in the two fides has
been brought to an equality, the irritabi-

lity or excitability has been nearly equal ;
and many inftances have occurred to me

where the contractions of the left fide
have been ftronger, and continued longer,

than thofe of the right.
It
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blance to the heart, or that has the fame,
or even a fimilar, power to excite it to
contraction, or to the performance of its
ofhice.

Thefe arguments therefore will, I ap-
prehend, be deemed a very indecifive
anfwer to the objection, that the blood
which is fufficient to excite the aftion of
one fide of the heart thould be fufficient

to excite the a&ion of the other.

The next circumftance deferving of
notice is, that the left fide of the heart
ceafes to contract as foon as the blood in
its cavities becomes 4lack, and that the
ceffation of the intelleCtual operations of
fenfation, voluntary motion, and the
external figns of life, arsfes from this flop-
page of the motion of the left fide of the
veart.

C Did



13 ON THE SUBMERSION

Did the ina&ion of the heart depend
upon this black colour, or phlogifticated
{tate, of the pulmonary blood, it is evi-
dent that, as foon as the blood pafling
through the pulmonary wvein has ac-
quired in a great degree this colour, the
left {finus venofus, auricle, and ventricle,
would zmmediately ceafe their action, and
that this action could not be renewed in any
degree fo long as the blood in thofe cavi-
ties continued in the fame flate, that is,
{o long as it was kept from the influence
of frefh air.

If this therefore be the cafe, it 1s evi-
dent that when we open the cheft of any
animal, as foon as the ufual external
figns of life difappear we fhall not per-
ceive any motion in either the left auricle

or ventricle.

ExPERI-
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ExPERIMENT,.

To afcertain this circumftance, I
drowned an animal under a glafs re-
ceiver filled with, and inverted into a
veflel of, water: as foon as its ftrugglings
ceafed, and it appeared to be dead, it was
removed from the water, and the heart
and lungs expofed to view.

Both auricles and both ventricles were
found contracting and dilating with con-
Jiderable ftrength and regularity : the right
auricle and right ventricle contra&ted for
thirty minutes ; whereas the left auricle
and left ventricle continued to contra&
for one hour and a quarter, after every
external fign of life had difappeared.®

Ca2 The

* The blood in the left fide of the heart was as
black, immediately after the animal appeared dead,
and while the contractions of the heart fubfifted, as
1t was two or three hours after, when all motion of
the heart had ceafed; it cannot with any propriety
therefore
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The fame experiment was repeated on
¢levenotheranimals. The event of thefe
experiments was not exactly the fame :—
i {fome the contra&ions continued lon-
ger, in fome a fhorter time ; and an in-
ftance or two occured where no motion
whatever in either fide of the heart could
be obferved. This difference does not
at all however interfere with the general
event, for the average length of time, in
five cales wherein the left auricle con-
tracted after the animal appeared dead,
was one hour and twenty-eight mi-
nutes ; and in the left ventricle, forty-

eight minutes.™

Cﬂnceiving

therefore be faid that the heart's motion ceafed in con-
fequence, of the blood’s having acquired a higher de-

gree of phlogiftication.
* I take this opportunity of mentioning that, on
account of the difficulty, indeed the abfolute impofli-
bility,
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Conceiving it poffible that the air
might have fome effet on the external

parts of the heart, fo as to continue its

bility, of procuring other fubjects, my experiments
were chiefly made on young animals, fuch as kittens
and puppies ; what therefore is faid in this place, and
indeed in every other part of this paper, is to be con-
fidered as referring to appearances obferved in thofe
animals, [have not been able to remark any differ-
enceof the leaft confequence in the length of time re-
quired to drown a kitten and a puppy; nor could I
obferve any difference in the continuance of their
convullive motions, in the contraétions of their hearts,
or in the irritability of thefe or of any other parts of
their bodies; obfervations therefore made on one clafs
of thefe animals refer with ftrick propriety to the other
clafs alfo. I have not yet afcertained whether the ap-
pearances between the full grown animals correfpond
fo exaltly, although I have reafon to believe they doj
but I am certain there is a difference between the ap-
pearances attending the deaths of young and of old
animals, and it is a circumftance that ought to be par-
ticularly adverted to.

C 3 motion
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motion longer than natural, I varied the
experiments in fuch a manner, that it did
not appear poflible the air could produce
any fuch effect.

EXPERIMENT.

With this view, after drowning the
animals in the ufuval manner, and open-
ing the cheft, the pericardium was fuf-
fered to remain upon the heart, {o that
the air could not come in conta&t with
its external furface: but the heart, in all

the inftances, contracted as ufual.
EXPERIMENT,

More effetually to exclude the con-
tact of theair, fomeanimals were drowned
in cold, and others in moderately warm

water ;
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water : the thorax was then opened, and
the fternum removed, while the animal
remained under water; but in every
inftance the heart was found contracting,
and it continued to contra&, fome time
after the animal appeared dead,

Recollecting that Dr. Prieftley had re-
lated, that the colour of the blood was
capable of being foon affeéted through a
moift bladder, and having often remarked
the familiar appearance which prefents
itfelf in bleeding, where the blood is
changed from its ufual dark brown to a
bright florid colour, confiderably below
the furface of the coagulum, although
this was covered with the ferum, I
thought the continuance of the contrac-
tion might, in the prefent inftances, be
attributed to fome fuch circumftances: 1

C 4 at-
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attempted therefore to find out whether
the heart would contract when the ani-
mal was covered with a fluid, through
which I found the air could not pro-

duce any alteration in the colour of the
blood.

EXPERIMENT.

After various devices, I found that oil
was extremely well calculated to anfwer
this purpofe; for, on receiving fome
dark venal blood, in a wide mouthed
glafs veflel, and immediately covering it
with a very thin coat of oil, not the
leaft alteration was perceived in the
colour of the blood, although the oil was
expofed feveral days to the influence of
the air: a kitten was therefore immerfed
in a veffel of fweet oil, of the tempera-
ture of 67i% nine minutes after immer-
fion it was opened while it was entirely

covered
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quence of the phlogifticated flate of the blsod
in their cavities :

That the intellectual aperations do not
ceafe—that fenfation and voluntary motion
are not fulpended—and that the external
Signs of life do not difappear in confequence
of the finus and auricle ceafing to contract :
for, in the generality of inftances, the
finus, auricle, and ventricle, continue to
contrat with a confiderable degree of
force for fome time after the blood has
acquired its black colour and appears fully
faturated with phlogifton, and for fome
time after the external figns of life have
difappeared.

Dr. Goodwyn infers from this theory,
that the only conditions of the body re-
quifite for the recovery of drowned ani-
mals are, that the blood be of a florid co-

lour
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OF ANIMALS. 20

We are told that the pulmonary veins,
finus venofus, left auricle, left ventricle,
and the trunks and {maller branches of
the arteries proceeding from the left ven-
tricle, contain a quantity of this black
blood, which is faid to be an nfifficient
Sfimulus to excite the contraltion of the
heart: it 1s not allowed that this blood
is poflefled of any noxious power, be-
caufe “ if it diminifhed or deftroyed the
faculty of contraction, the heart would
not contract again when thofe means are
applied which are neceffary to produce
the contra&ions:”—no experiments how-
ever are offered in f{upport of this pofi-
tion, and the reafon has not even plaufi-

bility to recommend it, for {urely no one

electrical fhock : fo that I am not fure, if we adopt
this theory, whether we muft not give credit to thofe
extraordinary inftances of recovery which have long

been deemed fabulous.

Cill
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can deny but the faculty of contraction
may be materially diminifhed, and yet it
may contrat again * when thofe means
are applied which are neceflary to pro-
duce the cortration ;7 for any thing
that appears to the contrary, therefore,
the blood may juft as readily exert a
noxious or _fedative power asbe an mfufh=
cient flimnlus.

In which ever point of view this
affair of black blood is regarded, it thould
feem that all the parts of the body in
which this blood is prefent are equally
liable to languifh under the fame defec
—the brain, the fource and origin of all
the fenfes--the chylopoetic and abdominal
vifcera—the mufcular fyftem, &c. in
fhort, the animal and natural fun&ions
muft ceafle, as well as the vital, for want
of the falutary action of the florid blood ;
and how is it poffible that all thefe organs

can
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can again acquire their power of action,
by altering the property of the blood in
the pulmonary artery, and perhaps like-
wife in the pulmonary veins ?

But fuppofing for one moment, and
for argument’s fake, what is very diffi-
cult to conceive, that this alteration does
take place; yet it muft be evident to
every one, at firft fight, that it is impof-
fible the change can take place till infla-
tion of the lungs has produced it: now,
of the great number of recoveries men-
tioned in the reports of the Humane So-
cin:ty,‘hﬂw very few are the cafes where
artificial refpiration was ufed at all; and
many inftances muft have been feen, by
every one ufed to make experiments of
this kind on animals, that they often
recover without any afliftance whatever :
—how the blood in the lungs, heart,
brain, &, has in thefe cafes undergone

the
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the neceflary change I am unable to come
prchend !

The author of this theory fays, “no
one can deny that the refpiration is fome-
times eftablithed in this ftate, in confe-
quence of the application of heat:” but
if the caufe of the animal’s ftate of appa-
rent death 1s, as we are taught to believe,
black or phlogifticated blood in the left
{ide of the heart, what effect can beat, or
any thing elfe, air excepted, have in
changing its property ! A proper degree
of heat may encreafe the irritability of
the fibres, and by fuch means the difpofi-
tion for a@ion in the fibres of the heart
will be encreafed, but nothing further:
a&tion itfelf cannot take place till the
blood has received its flimulating proper-
ty, and till its colour is altered ; which
changes cannot take place without the re-

peated application of frefh air,
Mr.
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Mr. Hunter, in his paper on the re-
covery of perfons apparently drowned,
publithed {everal years fince, notices a
theory very fimilar to that adopted by
Dr. Goodwyn ; he fays, “ the lofs of life
in drowned perfons has been accounted
for, by fuppofing that the blood rendered
unfit, by want of the a&tion of the air
in refpiration, is fent in that vitiated ftate
to the brain and other vital parts, by
which means the nerves lofe their effe&t
on the heart, and the heart in confe-
quenceits motion :” this however, hecon-
tinues, “ I am fully convinced is falfe;
firft from the experiments on the dog,
in whofe cafe a larger column of bad
blood, viz. all that was contained in the
heart and pulmonary veins, was pufhed
forward without any ill effect being pro-
duced (Animal Oeconomy, page 118)5
and next, from the recovery of drowned

D perfons
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perfons and {till-born children, which un-
der fuch circumftances never could happen
unlefs a change of the blood could take
place in the brain prior to the reftoration
of the heart’s motion: therefore the heart’s
motion muft depend immediately upon
the application of fuch air to the lungs,
and not upon the effects which air has
upon the blood, and which the blood has
upon the vital parts.”

As this objeCtion was oppofed to a
theory fo very fimilar to that which is
the fubje& of our prefent difquifition,
feveral years 1 apprehend before Dr.
Goodwyn attended to the fubje&, and by
a perfon of the very firft eminence and
authority in our profeflion, it was natu-
ral to conclude that Dr, Goodwyn would,
at leaft the fecond time of publifhing
his book, pay particular attention to an

objection
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objeftion that materially concerned his
theory.

But if any notice whatever is taken of
it, it is fo very diftantly and obfcurely as
icarcely to be perceivable ; and as neither
arguments nor experiments are brought
againft this objection, it feemingly was
found altogether unanfwerable,

It is faid that the difeafe under con-
fideration is in the blood, and confifts in
the prefence of this black blood in the
left fide of the heart and arterial fyftem ;
and the fubfequent appearances, fuch as
the diminution of the aftion of the heart
and arteries, &c. are the confequent
fymptoms.

Whatever fhare the ftate of the blood
may have in caufing death, it does not
appear by any means certain that it is

[}

D 2 owing
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owing fo entirely to its black colour as
this and many other paffages in the Doc-
tor’s performance would lead us to con-
clude, fince cafes do not unfrequently
occur, where, in diffe&ion, black blood
has been found in the left fide of the
heart and arterial {yftem, notwithftand-
ing the perfon fuffered a very different
kind of death, and where lividnefs of the
lips, face, and other parts of the body,
to a confiderable degree, was found in
patients under circumftances feemingly
not any way conneéted with a ftate of
fufpended refpiration.

In proof of the former part of this af-
fertion I might here relate many in-
ftances which have occurred to my own
obfervation ; but fuch inftances are fo
generdlly known, and fo many are to be
found in almoft every book of anatomical
colleCtions, that I will only refer to thofe

related
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related by Morgagni, of perfons dying in
confequence of apoplexy (which apoplexy
was evidently induced either by extrava-
fation or great diftention), where the face,
lips, and neck, were of a b/ue or livid co-
lour, and where on difle&tion the blood in
the different cavities of the heart was dlack.

I lately had two cafes under my care,
and every man of moderate practice muft
have feen others, where the patients be-
ing {uddenly and unexpeledly attacked
with violent apoplexies,an hour or two be-
fore death the face and neck became very
livid, and juft before that event took place
almoft entirely black : in thefe cafes the
vefpiration was, as it always is under
{imilar circumftances, long and laborious;
but there was no obftruction to the
paflage of the air into and out of the
lungs; and as, probably, there was ten
times the quantity of air taken into and
¢xpelled from the lungs than would

D ; be
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be in common refpiration, the blood
pafling through the pulmonary veflels
muft have been expofed to the influence
of a greater quantity of air than when the
perfon was in health.

I am acquainted with a young lady of
a healthy, but very delicate conftitution,
{fubject to no complaint but what occa-
fionally arifes from a weak ftomach, who
obferved, the beginning of the winter
before laft, that fhe was more than ufually
affeéted by the cold ; as the winter ad-
va:nced the inconvenience increafed ; and
it was foon obferved, that when fhe ex-
pofed herfelf to any moderate degree of
cold, either in the houfe or whilft in ex-
ercife in the open air, for a very few
minutes, it had a vifible effe¢t on the
colour of her face; the cheeks and nofe
became red, the rednefs would increafe,

and, if fhe continued expofed any confi-
derable
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derable length of time, it became quite
of a blue colour, 'The intenfity of the
colour began to abate as foon as fhe be-
came in the leaft warm, and when fhe
was f{ufficiently fo, it entirely difappeared,
and her complexion recovered its ufual
appearance. From that time to the pre-
fent the fuffers the fame inconvenience
whenever fhe expofes herfelf to the cold,
and it goes off as foon as fhe becomes
warm: it is for obvious reafons more
frequent in winter ; but if in the fummer-
time fhe finds it at all cool, the fame ap-
pearance readily takes place.

This lady was about twenty years old
when this occafional change of colour was
firft obferved, and it came on without any
affignable reafon whatever. Her ftate of
health, particularly as to refpiration, does
not vary either before, at the time of its
appearance, or after it has fubfided ; and

D4 the
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the only inconvenience fhe perceives, is
from the fenfation of cold, and a kind of
pricking in the parts affected.

Can the black colour of this blood be
occafioned by the want of the a&tion of
the air in refpiration ? If it can, 1 would
gladly know in what manner its aftion is
impeded. ,

Dr, Crawford has obferved, in his
elaborate treatile on animal heat, that
the venal blood of animals, which has
been kept for fome time in a warm me-
dium, approaches in its colour very nearly
to that of arteri2l blood; and that the
arterial blood of animals kept in a cold
medium, becomes darker than ufual, I
have been informed that Dr. Crawford
confined an animal in a cold medium at
about 28°, and allowed him to infpire but
a fmall quantity of air; arterial blood
drawn from this animal, although he was
perfectly alive and well, was equally dark

coloured
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3. That it does not appear that the
blood’s being reftored to a florid colour
in the left fide of the heart, and that
fide’s retaining the faculty of contralion,
are the only conditions requifite for the
recovery of drowned animals; becaufe
animals do not in many inftances recover
when this colour of the blood is reftored,
although the contradtion of the heart

continues.

4. If the black colour, or phlogifticated
ftate of the arterial blood, is the caufe of
the death of drowned animals, it may
juft as readily exert a fedative effe@, as
be an infufficient ffimulus ; under cither
circumftance, all the different vifcera in
which this blood is prefent, appear liable
to be affeted by want of the falutary ac-
tion of the florid blood as much as the

left
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additional inches. So that we may
reckon, upon an average, that a mode-
rate fized perfon can take into, and ex-
pel from his lungs, three hundred cubic
inches of air; the volume of the lungs,
therefore muft be very materially dif-
ferent at the time of a full infpiration
from what it is at the time of complete

expiration.

It is very well known, and I believe
univerfally underftood, that the capacity
of the pulmonary blood-veflels muft be
diminifhed or enlarged in equal and
exa proportion as the volume of the air-
veflels is diminithed or enlarged: confe-
quently, at the time of complete infpira-
tion, the capacity of the pulmonary artery
and vein will be enlarged to the utmoft
extent, fo that the blood will cir-

culate
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After twenty minutes the air was let
into the receiver, the cheft was opened,
and the heart and lungs expofed to view.
The right fide of the heart and veins were
enormoufly diftended with blood; the left

fide was almoft empty.

ExXPERIMENT.

A puppy of the fame litter was placed
under a glafs magazine of a condenfing
machine, and as much air forced into it
as could be done by means of a common
hand condenfer. The reftleflnefs of the
animal prevented my obferving by the
gage to what degree the air was conden{-
ed ; but by fubfequent operations I have
reafon to believe, though I cannot be cer-
tain, that between three and four atmof-
pheres were forced into the magazine;
notwithftanding this great degree of con-

denfation,
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denfation, the animal remained in his
confinement a quarter of an hour at a
time without any material inconvenience.
When the fuper-abundant air was let out,
the fudden change feemed to have a mo-
mentary effe upon him, but in a few

feconds he was as well as ever.

In the firft experiment the air was fo
much rarefied, that the diaphragm, in-
tercoftal mufcles, and all the other muf-
cles concerned in the attion of m/fpiration,
were infuflicient to counteract the expan-
file property of the air; for the ufual
equilibrium between the external, air, and
the air circulating in the fluids in a dif-
folved or fixed ftate, was deftroyed ; the
confequence of this muft be, that as the
preflure of the external air was diminifhed

the fixed air of the fluids began to expand,
E 2 and
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and when the former was materially re~
moved, the latter became detached and
extricated from the mafs of fluids in
equal proportion ; hence the air in the
velicles of the lungs being exceedingly
rarefied, the internal air muft become ex-
panded, the muicles concerned in /prra~
tion could not a&t with {ufhicient force to
overcome thefe caufes, the lungs were
therefore neceflarily forced into a ftate of
complete expiration, and but a {mall
quantity of blood pafled to the left auricle
of the heart.

In the fecond experiment the external
air alted with a very confiderably in-
creafed force upon every part of the body
that it could come in conta&t with ; thefe
were the furface of the body and the
cavity of the lungs : upon the furface
of the body this additional preffure
could effect no particular alteration ; but

the
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ExPERIMENT.

A proper pipe being affixed to an hand
air-pump, was introduced into the tra~
chea of a kitten, and the air immediately
exhaufted from the lungs; the exhauf-
tion was continued until the animal
ceafed to ftruggle, which was fifty fe-
conds.

This experiment was repeated on ano-
ther kitten with this difference, that as
foon as the air was exhaufted the tra-
chea was immediately tied, the ftruggles
ceafed as in the laft exa@lly in fifty fe-
conds ; in both cafes but a {mall quantity

of blood was found in the left auricle.

EXPERIMENT.

A proper pipe was inferted into an
opening made in the trachea of a kitten
about
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about a month old, and air was, by means
of a common pair of bellows and flexible
tube, continually forced into the lungs,
{0 as to keep them as conftantly as poffi-
ble diftended; the operation was con-
tinued one hour, at the end of which the
animal did not appear any ways affected;
the pipe was therefore removed, and

he immediately appeared as lively as ever.
EXPERIMENT.

A proper pipe was fixed to a ftrong
bladder, which was filled with atmofphe-
ric air ; the pipe was inferted into an
opening made in the trachea of a kitten
about three weeks old, and properly fe-
cured there ; a very ftrong and uniform
preflure was then made on the bladder,
fo as to keep the lungs conftantly and
regularly diftended: in this ftate the

E 4 animal
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animal continued ftrongly alive eight
minutes, its ftrength then failed, and in
four minutes more it loft all the ufual
figns of life; a ligature was then made on
the trachea fo as to continue the lungs in
a ftate of diftention, and the pipe was
withdrawn. It was opened; the mo-
tion of every part of the heart was un-
commonly quick and ftrong, by far mere
fo than I had ever obferved in any ani-
mal killed in any other manner; and
fome of the {maller arteries which were
divided bled per faltim. There did not
appear by any means that diftention eof
the eava, or of the right auricle or finus,
which i1s ufual in animals that are drown-
ed, or when the air is exhaufted from
their lungs. On opening the left auricle
a larger quantity of blood was evacuated
than I had ever obferved before.

o
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mal ; as foon as the lungs were fully dif-
tended, a ligature was made on the tra-
chea, and the pipe withdrawn. In two
minutes and ten f{econds the ftruggles
cealed ; in fifteen more it was opened,
and the right auricle was found to con-
tain a fomewhat fmaller quantity of blood
than the left. This experiment was re-
peated on an animal of exaétly the fame
age, and the ftruggling continued twao

minutes and fnrty {feconds.

From thefe experiments it is evident,

That only a very {mall quantity of
blood can pafs through the lungs when
they are in a ftate of perfect expiration.

That the impediment to the paflage of
the blood through the lungs is materially
leflened by their being in a ftate of full

infpiration. And
That
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That the difference in the length of
time which an animal will live with
colapfed and diftended lungs, is in the
proportion of fifty to the former, and one
hundred and thirty to the latter,

If the capacity of the pulmonary blood
veflels be enlarged to the utmoft when the
cells of the trachea are fully diftended, it
may be doubted what purpofe the alter-
nate motion of the lungs can anfwer, as
in expiration the capacity is fo much di-
minifhed: to this it may be replied, that,
independent of its being the moft com-
modious method of bringing the air in
contact with the blood that has ferved its
offices in the conftitution, and thus pro-
ducing a continual fupply of frefh heat,
it is extremely probable that the motion
of the lungs is necellary to promote the

Circu-
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circulation through them ; for the quan-
tity of blood that is to pafs through the
lungs is enormoully great, equal to that
which pafles through the whole arterial
{fyftem in the fame fpace of time, the im-
pediment to its free circulation through
the minute ramifications muft therefore
be confiderable, even when the capacity
of the veflels is tolerably enlarged ; hence .
arifes the neceflity of expiration, which,
by reducing the ecapacity of the veflels,
preffes the blood through the capillaries,
and very much accelerates its pallage into
the left finus and auricle.

The idea is rendered more probable
by obferving that the degree of motion
of the lungs is always in proportion to
the quantity of blood circulating through
them ; for inftance, when in a flate of
perfect reft, a perfon in health ufually

occafions”
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occafions but a {mall alteration in the
volume of the lungs, for he then refpires
about feventeen cubic inches: motion of
the body quickens the circulation : the
exertion of certain paffions produces the
fame effet; and we all know by ex-
perience, that the motion of the lungs
is increafed likewife : if either one or the
other is continued, or materially in-
creafed, the refpiration is increafed in
proportion; and if the exertions are
violent, we are then compelled to pro-
duce the greateft motion in the lungs, by
infpiring as much air as they will con-
tain.

The event of the following experi-
ments {eems alfo very much to corrobo-

rate this opinion.

ExpPERrI-






Unable to display this page



Unable to display this page






66 ON THE SUBMERSION/

From hence we conclude,
That the lungs of drowned animals are
in a flate of perfe@ and complete expi~

ration : and, confequently,

That only a fmall quantity of bleed
can pafs to the left finus and auricle.

If the ftoppage of the circulation firft
takes place in the pulmonary artery, it
follows that the blood returning from the
various parts of the body, fhould, in
confequence thereof, be accumulated in
the right ventricle and auricle, in the
finus venofus, and in the great veins im-
mediately conne&ted with them. Butis
this found to be the cafe ?

[ fpeak with moderation when I fay,
that the number of experiments which
[ have made on wvarious drowned ani-
mals, principally to elucidate the nature

of their deaths, has amounted to two

hundred ;
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If it operate immediately upon the
heart itfelf, the action of the heart,
more elpecially of the affeted {ide, muft
ceafe as foon as the diftention is formed.

I have already had occafion to obferve
that this is by no means the cafe, for the
heart in every inftance continues to pul-
fate, and with a very confiderable degree
of force, fometimes upwards of an hour
after the appearances of death have taken
place ; and the right fide, which fhould
be moft immediately affected, almoft al-
ways continues its action thelongeft, com-
monly at leaft three times as long as the
left ﬁﬂe; how, therefore, it is poflible
that this congeftion fthould operate on the
heart fo as to induce the appearance of
death in every other part of the body,
and yet continue perfectly alive itfelf,
is very much beyond my comprehenfion,

Can
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Can it produce this effec by alting
upon the lungs?

The lungs are perfectly paflive in re-
{piration, and are deftitute of fenfation ;
they moreover do not appear to be fur-
ther concerned in the vitality of the
fyftem, than as they facilitate the action
of the air on the blood and blood-veflels :
to effect this as completely as they do, it
is neceflary they fhould have a regular
and conftant motion, which, while it
promotes as much as poffible the acion
of the air on the blood is admirably calcu-
lated to propel the blood through the pul-
monary veflels; a circumftance that
would not be readily effe¢ted without
fome fuch contrivance, on account of the
vaft quantity of blood that is to pals
through fo fmall a fpace.

When this motion then is interrupted,
an impediment arifes to the action of the

air on the blood ; and the blood is arrefted

Ioa in
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diftended with blood ; in confequence of
this an accumulation of blood will take
place throughout the whole venal fyftem ;
but the accumulation will be more con-
fiderable in the veins of the brain than
in any other part, on account of the grea-
ter quantity of blood fent to it, and the
weaker contexture of its veflels, which
will more readily allow their capacity to
be enlarged.

When any material addition is made
to the bulk of the brain, {fymptoms of
what is commonly called compreflion
muft neceflarily take place, on account
of the clofe connection between it and the
craniumy for the bones of the cranium,
cannot relax ; the pulpy fubftance of the
brain muft therefore be comprefled, or
forced into a {maller compafs ; every one
is acquainted with the fymptoms that
muft in confequence enfue; and every

ong
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dent, from what has been faid' concern-
ing the appearances on diffe&ion, that
the right fide of theheart and venal fyftem
are very much diftended with blood ; it
is clear alfo, from diffe&tion and the ge-
neral colle€tion of obfervations, that the
diftended ftate of the veflels of the brain
is the immediate caufe of the animal’s
lofing the ufual character and appear-
ances of life.

From all this it is extremely plain that
our firft, principal, and great intention,
fhould be—to remove the compreflion of
the brain, and the diftention of the right
auricle and ventricle, and of the great
veins conneéted with them. How is
this to be affeted ?

We have feen that the impediment to
the paflage of the blood from the right
fide of the heart to the left is owing to
the diminifhed capacity of the pulmonary
blood veflels ; if, therefore, thefe veflels

dI'c
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are put in the fame condition as wher the
blood ufually circulates through them in
a ftate of health, this impediment will be
removed.

We have already Inbﬁ:rved, that when
the pulmonary veflels are extended to
the utmoft, their capacity is not {ufficie
ently large to allow the circulation to be
carried on through them, even in a ftate
of health ; but that their alternate con-
traltion and expanfion is neceflary to
effect it : this action muft therefore now
be put in execution, and we muft imitate
the manrer which nature compels us to
a& in, when from any particular circum=
ftance we retain our breath, {fo that a lav~
ger quantity of blood than ufual is col-
le€ted in the right fide of the heart ; we
are then obliged to make feveral deep in-
{pirations and expirations, in order to
propel the blood into the left {ide of the

heart.
The
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and the compreflion of the brain, which
depended upon this diftention, will be
overcome alfo, :

It is incumbent upon us in this place to
enquire, whether bleeding can have any
effe@® in removing the compreflion of
the brain, and the congeftion in the
right fide of the heart and venal fyftem.

If an opening is made in any of the
veins of the arm, the greater part of the
blood in the veins below the orifice may,
by rubbing the extremity, be evacuated ;
very little, however, can be procured,
becaufe the left fide of the heart and ar-
terial {yftem being almoft deftitute of
blood, a frefh fupply is intercepted : in-
deed, could any quantity be procured, it
would do no good, although it might do
harm, by leflening the quantity in the

G left
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left fide of the heart and its appendages,
without leflfening that in the right fide and
great veins, as the valves will effectually
prevent the retrograde motion of the
blood in the veins.

We cannot procure blood from the
right auricle or ventricle, the pulmonary
artery or venz cava, by making an im-
mediate opening into cither of them ; nor
is it poflible, by opening a vein in any
acceffible part of the body, to diminifh in
the leaft the quantity of blood in any of
thofe cavities, and for the fame reafon
that it could not be done by bleeding in
the arm, the action of the valves prevent-
ing the blood’s paffing in a direction con-
trary to its natural courfe. It is there-
fore impoflible to effect any diminution
of the quantity of the blood in the right
fide of the heart by bleeding :—we will
now enquire, whether, by that operation,

wC
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we can in any meafure remove the
compreflion of the brain, which, as we
have feen, is the immediate caufe of
the animal’s lofing the ufual figns of
life.

To afcertain this point, it will be
neceflary to confider the manner in which
the blood returns from the brain and its
membranes.

The blood fent to the brain returns
from thence more particularly by the in-
ternal jugular veins, which are continua-
tions of the lateral finufes; foon after
they get out of the cranium they run
along the vertebre of the neck, and pafs
behind the fterno-maftoidzi, and omo-
hyoidzi, and end in the fubclavian veins.
The internal jugular veins, therefore, are
too deep to attempt the drawing off bleod

from them.
G2 But
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- But although the internal jugular
veins are the principal conductors of the
blood from the infide of the head, yet
the blood is in part conveyed from the
brain itfelf into the extermal jugulars by
the orbitary finufes, which communicate
with the wvena angulares, frontales,
nafales, &c. The pofterior external
Jugulars receive veins which come out of
the eranium by the pofterior maftoide
hole from the lateral finufes; they alfo
receive the occipital veins which have
further communication with the lateral
finufes, and under the angles of the
lower jaw the pofterior and anterior ex-
ternal jugular veins communicate. But
independent of, and befide thefe, there
are a great variety of communications be-

tween the internal and external jugular
veins themf{elves,

It
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It cannot admit of the fmalleft doubt,
therefore, but that by drawing off blood
from the external jugular vein, we fhall
diminifth the quantity of blood in the
brain; and, as the compreflion of the
brain, and its confequences the lofs of
the appearances of life, depend upon that
fuperabundant quantity, it will be advif-
able in all cafes, but particularly in thofe
when the external appearances of diften-
tion are violent, to have immediate re-
courfe to that operation,

It is evident, from what has been faid
refpecting the operation of artificial re-
{piration, that it has the moft powerful
effe in removing the congeftion about
the heart and lungs, and confequently
the compreflion of the brain likewife;
on this account bleeding may be thought
~unneceffary, but, as it will materially
expedite the removal of the compreflion,

G 3 | am
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I am of opinion it ought by all means to
be employed.

As foon as the blood is thus conveyed
into the left finus and auricle, it is thrown
into the left ventricle, and is from thence
propelled into the aorta, its large bran-
ches, and {fmall ramifications; the wvef-
fels having, however, ina good meafure
loft their irritability, or power of contrac-
tion, which is univerfally allowed to he
the principal caufe of promoting the cir-
culation through the fmaller order of vef-
fels, an obftrution will begin to take
place, and the further progrefs of the
blood into the correfponding veins will be
prevented. How is this obfiruction to
be overcome?

The only method of fupplying the de-
fe€t of the vibratory motion of the fmall

vellels,
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vellels, will be by alternately comprefling
and dilating them; and in this manner
their contained blood muft of neceflity be
driven towards the heart, as the valves
will prevent its retrograde motion. Hence
we fee the great advantage that is to be
obtained from the proper application of
friCtions, more particularly when they

are applied to the extremities.

When the blood is in this way, with
fome degree of equality, diftributed
through the vafcular {fyftem, we have an
cpportunity of ‘paying more attention to
the {fupport and increafe of the heat re-
maining in the body, which we know,
from a variety of circumftances, is very
intimately conne&ed with the healthy
ftate of the fyftem, and which, there-
fore, at this time demands our afliftance.

Gy It
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. It does not appear, however, that the
conftitution at this time, I mean when
all the fun&ions are either entirely {uf-
pended, or very much diminifhed, re-
quires any great degree of heat for its {up~
port; on the contrary, it appears from
many obfervations, and particularly from
Mr. Hunter’s experiments, * that the de~
gree of external heat fhould bear a pro-
portion to the quantity of life,” that
 warmth caufes a greater exertion of the
living powers than cold; and that an
animal in a weakly ftate may be obliged
to exert a quantity of the action of
life fufficient to deftroy the powers them-
{elves.”

I am further confirmed in this opinion
from the event of the following experi-
ments,

EXPERI-
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to increafe the ftrength of the thock every
time ; but {fome time before the body had
acquired the natural ftandard, the irr-
tability of the muifcles was entirely  de-
ftroyed.

The experiment was repeated with
this difference : the heat of the body was
reduced in one inftance to feventy de-
grees, in another to cighty, the animals
being kept in the water twenty minutes ;
the degree of irritability was then accu-
rately afcertained, and the heat of the bo-
dies increafed in the fame gradual man-
ner as before; but in neither inftance,
nor in any experiments I afterwards
made, did the powers of life increafe ;
on the contrary they evidently diminifh-
ed, and, asfar as I could judge, equally
as faft as when no artificial heat was ap-
plied.

la
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In whatever point of view this fubje&t
is obferved, it is evident that the external
heat fhould be applied in the moft gra-
dual manner; and even when thisis done
with every precaution, it will be highly
advifable to continue the body at a mode-
rate degree of heat, and never attempt
any degree equal to the natural tem-
perature, until the {fymptoms of life are
fufficiently ftrong to bear fo great an ex-
ertion.

While I am treating upon this part of
the fubje, I cannot avoid noticing fome
dire&tions that have lately been given
concerning it, which I fhould not think
it advifable to follow; and I the more
readily do it, as they are delivered by a
gentleman for whofe abilities I entertain
a great refpe&, and to whofe opinion the
world will ever be inclined to pay much

attention,
Dr.
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the blood in refpiration : this is rendered
fufficiently evident by the very accurate
and elaborate experiments of Dr. Craw-
ford ; and from the manner in which that
gentleman explains the generation of ani-
mal heat, we have reafon to apprehend,
that the circumftance of artificial refpira-
tion is one of the moft powerful and
effeGtual means we can employ for pro-
ducing heat in the body at this time ; and
this it will be likely to do in proportion
to the remaining degree of life. * The
pure air,” fays Dr. Crawford, * is re-
ceived into the lungs containing a great
quantity of elementary fire ; the blood is
returned from the extremities impreg-
nated with the inflammable principle ; the
attraction of pure air to the latter princi-
ple is greater than that of the blood.
This principle will, therefore, leave, the
blood to combine with the air; by this

combina-
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combination the air is obliged to depofit
a part of its elementary fire, and as the
capacity of the blood is at the fame mo-
ment increafed, it will inftantly abforb
-that portion of fire which has been de-
tached from the air.” Now there is
every reafon to think that the blood in the
lungs of drowned animals is very fully
impregnated with the inflammable prin-
ciple, and confequently, if there be any
degree of vitality remaining in the {yftem,
the repeated application of frefh air to the
lungs will be likely to produce effetts
fimilar to, although in a fmaller degree
than in thofe who have a greater degree
of life.

In confirmation of this idea, it fuits my
purpofe to obferve, that I once attended
a perfon who had been fome confiderable
time in the water, and was a fiill greater
length of timge expofed in his wet clothes

10
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to the a&ion of the air. 'When removed
on fhore there was no opportunity in the
houfe to which he was conveyed, of ap-
plying external heat; but all the other
means of recovery were employed with
unremitting affiduity, in order, if pofli-
ble, to compenfate for the lofs of fo pow-
erful a remedy: artificial refpiration
was, in particular, very conftantly and
attentively employed, but all to very
little purpofe ; for, although there was
evidently fome irritability in the body,
yet the vital funflions could never be
renewed. In the progrefs of the treat-
ment there was one circumftance which
pleafed us not a little, and from which I
entertained confiderable expetations of a
favourable termination ; it was, that al-
though no external heat of any confe-
quence had been applied, yet after our

remedies had been employed fome time,
H there
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there was a generous warmth diffofed
over the greater part of the body, and
which I attribute to the actien of the air
on the blood in the lungs.

When the compreflion of the brain,
and the diftention of the right auricle and:
ventricle, and of the great veins con-
neted with them, are removed; and
when the irritability of the heart and val~
cular fyftem is prudently increafed by the
proper adminiftration of heat, it is from
every confideration rendered in the
higheft degree probable, that we have
done every thing in our power; we
have removed the original caufe,~have
diminifhed the confequent effets,—and
have increafed the irritability as much as
could be done confiftently with pru-

dence j=—
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dence :—in my opinion art can do no
more. The event of the cafe will now
depend entirely on the remaining pow-
ers of the conftitution: if they are con-
{iderable, the heart will be enabled to a&
with force fufficient to propel the blood
through the vafcular {yftem ; but if the
power of contraction is materially weak-
ened, the blood will either not circulate
at all, or elfe in fo fmall a degree as to be
infufficient to continue the neceflary
fun&ions of life.

We will take this opportunity, how-
ever, of enquiring whether, under any,
and what circumftances, other remedies
that have been fuppofed particularly ufe-
ful may be really fo. The principal of
thefe are electricity, particular ftimuli
adapted to the different organs of fenfe,
and irritating medicines thrown into the
ftomach and inteftines.

Ha2 That
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That fhocks of eleftricity, when fent
through the region of the heart, will fti-
mulate it to contration, is moft certainly
true ; and from this circumftance I fome
time fince entertained very confiderable
expeltations, from its application in the
recovery of animals whofe refpiration
fad been fufpended.

But fince that time I have had better
and more frequent opportunities of ob-
ferving the real ftate of the heart, which
I have in another place mentioned as
continuing its contrations fome confider-
able time after the external chara&eriftics
of life have quitted the body ; as, there-
fore, it already poflefles not only the
power of contraltion, but does abfolutely
confinue to contraét, and that with ap-
parently fufficient energy to propel the

blood
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biood through the veflels, if there were
no impediment to its paflage, any addi-
tional ftimulating power will be wholly
unneceffary ; and confequently it does
not appear what good effect ele@ricity
can produce when applied to the heart.

It is not probable, either from reafon or
experiment, that it can haveany influence
on the brain, which is entirely of a
pulpy fubftance ; or on the lungs, which
are deftitute of mufcular fibres, and are
perfetly paffive in refpiration.

The next part on which it might ope-
rate with advantage, is the diaphragm,
as it is {o intimately connected with the
vital organs, and is fo readily excited to
contraction ; but even here its utility is
not very apparent, for the action of the
diaphragm can be of no further fervice
than by producing motion of the lungs,
and confequently a fmall degree of refpi~

Hj ration,
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ration, which we know how to produce
much more readily and effe@tually by
other means.

If eleQricity is, therefore, ever ad-
miffible in the treatment of cafes now un-
der our confideration, it* muft be when
relpiration has long been fufpended, at
which time the a&tion of the heart
will neceflarily be much diminifhed.

Although I do not expe&t any advan-
tage from its application, yet, fo far as I
am able to judge, if it be prudently and
cautioufly applied it will not do any
harm ; if a very flrong fhock is fent
through any mufcle, it will lefen its irri-
tability ; and if it be frequently repeated,
its power of contraction will foon be de-
ftroyed : the irritability of the fyftem at
large, however, will not fuffer in the leaft,
nor even the irritability of thofe parts that
are in immediate contact with the affeéted

mufcle.
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mulcle. I have frequently fent firong
fhocks through one auricle or ventricle of
the heart while both have been beating,
till both the motion of the part and its
power of contraction have been deftroyed,
and yet the onethat has notbeen electrified
has continued its contra@ion regularly,
even for hours after. Small fhocks, I
have no doubt, in fome degree leflen the
irritability of the parts through which
they pafs, but it is fo trifling as to be al-
moft imperceptible ; and on this account I
would recommend, that the ftrength of
the fhock fhould be no greater than
merely fufficient to occafion a contrac-
tion ; what this precife degree isin the
human frame I have not yet had fuffici-
ent experience to afcertain, although I can
very well judge in various kinds of qua-
drupeds. I {hould, however, commence
this operation with fhocks about two or

H 4 three
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three tenths of an inch, from a {fmall vial
containing not more than ten or twelve
inches of coated furface ; if thefe did not
produce effe&, I would gradually increafe
both the length of the fhocksand fize of the
vial ; and, proceeding in this manner, it
will be impoffible to do harm, let their
ftrength be ever fo great ; although I ap-
prehend, if fmart fhocks from a pint vial
do not produce effe@, that it will not be
poflible to do it by any means whatever.

When an animal lofes the external
charalteriflics of life, ‘he lofes fenfation
and voluntary motion likewife: this is
extremely evident, and very eafily pro-
ved ; for if an animal is covered with wa-
ter till it appears dead, it may then be
opened and cut in every dire&tion, with-

out Exhihiting the lealt motion or fenfe

of
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of pain from fuch treatment ; is is abfurd,
therefore, to fuppofe that remedies appli-
ed to parts deftitute of feeling, and the
power of motion likewife, can be pro-
ducive of any effe@ whatever upon the
part, either good or bad ; as well might
we expect to operate upon the feelings of
a ftone, or any other inanimate {fubftance,
as to imagine it is in our power to excite
thofe of animals under thefe circum-
ftances. Irritating remedies applied to
the {kin, and all the other ftimuli adapted
to the different organs of fenfe, cannot
therefore be of the leaft benefit while fen-
fation and voluntary motion are fufpend-
ed.

From the {fympathy that is well known
to exift between the ftomach and the vi-
tal organs, more particularly when ina
ftate both of health and difeafe, we are
Jed to conceive, that exciting its allion

Iﬂﬂy‘
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may, be produ&tive of advantage in the
prefent fituation ; and {fo moft afluredly it
would, were we able to effeét it; but as
the nerves of the ftomach are in the fame
ftate as thofe in the other parts of the
fyftem, that is, deprived of their power of
a&tion, it will not be pofhible for us, by any
means, to produce any fenfation or action
whatever in the ftomach, until the ener-
gy of the brain be in fome meafure re-
ftored.

All this is confirmed by a variety of
experiments, for I was never able to ob-
fervethat any ftimulus applied to the inter-
nal furface of the ftomach produced a
perceptible effect ; if a folution of white
or blue vitrol, or emet. tartar, were in-
jected, it did not produce vomiting ; nor
did ftimulating medicines increafe cither
the firength or quicknefs of the heart’s
motion when refpiration and the ufual ac-

tion
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tion of the brain were interrupted, and
confequently when fenfation and volun-
tary motion were fufpended, and the
ufual figns of life had difappeared.
Applications to the internal membrane
of the inteftines will be attended with no
better effect ; but even if it were poflible
to a& on their nerves, and excite the pe-
riftaltic motion, it does not appear what
influence this would have on the vital
fun&ions, and the fyftem at large; for
the periftaltic motion will continue fome-
times upwards of two or three hours after
the appearance of death has taken place,
it will even continue after the brain is re-
moved from the body, nay after the in-
teftines themfelves are removed : the rea-
fon of this I apprehend to be, that the
feces are the proper ftimulus of the intef-
tines and the moft powerful that can be
applied to them ; for if any other flimu-

lus,
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lus, fuch as warm atmofpheric air, air
loaded with the effluvia of aromatic {fub-
ftances, warm water, aromatic deco¢tions,
or ele@ricity, be recurred to, after the
motion has once ceafed, it has never hap-
pened to me to obferve that they were
reproduced. The nature of this ftimulus
1s not affeCted or altered by any change
that takes place in the fyflem, and there-
fore it continues to exert its effets on the
inteftines {o long as their irritability re-
mains. So that it does not feem, even if
it were in our power to continue or in-
creafe the periftaltic motion of the intef-
tines, that it would be in any refpe ad-
vantageous.

If thefe remedies are at any time capa-
ble of producing good effect, it muft be
when the principle of fenfibility is in fome
meafured returned ;—that is, when the

body begins to difcover fome appearances

of
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of life,—at this timeit may be judged
unneceflary,—but from various confide-
rations I am difpofed to believe that they
may be of much real benefit. T will not,
in this paper, dwell particularly on them
as it feems to me that I have already
done that fufficiently in another place.
I will content myfelf with obferving, ge-
nerally, that ftimulating remedies of every
kind, applied to the different organs of
fenfe, will increafe the excitement and
energy of the brain, and the other vital
functions muft of neceflity be increafed
al{o.

In cafes of extreme debility arifing from
other caufes, and where all the vital a&ti-
ons are much diminifhed, a fimilar mode
of treatment is adopted with much fuc-
cefs ; blifters are applied to irritate the
nerves of the fkin, the volatile alkali to fti-
mulate thofe of the noftrils, and a gene-

rous
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rous cordial is thrown into the ftomach j
it is well known that any of thefe reme-
dies applied individually will roufe the
languid powers of life, and increafe the
attion of the heart and arteries; but if
~ they all are had recourfe to at the fame
time, then the effet will be proportion-
ably powerful.

I am ftill of opinion that the a@ion of
vomitin g, if excited by fuch medicines as
do not occafion a preceding or confequent
naufea, may be productive of much good.
Naufea weakens and debilitates the ani-
mal powers to a very great degree ; it is
felf-evident, therefore, that it muft be ex-
tremely prejudicial in fuch cafes as we
are now treating of, and ought moft par-
ticularly to be avoided ; but full vomit-
ing may be effeGed without inducing
any fuch fymptoms: it then produces a
ftrong ation in the ftomach, diaphragm,

and
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and abdominal mufcles; the confequence
of this attion muft neceflarily be a ftrong-
er propulfion of the blood throughout the
whole vafcular fyftem, but more parti-
cularly through the brain and all the ab-
dominal vifcera: ftagnations of the blood
in the inferior order of wveflels will be
overcome, and by fuch means, it is pro-
bable, the equable circulation of the blood
throughout the whole fyftem will be ef-
fected fooner than by any other.

Of what, and how great, importance
the eftablifhment of a free circulation muft
be, is evident to the moft ignorant; {uf-
fice it to fay, that if a perfe@ recovery
does not enfue after {fuch appearances, it
muft, in my opinion, be attributed to im-
proper treatment.

From what has been faid, therefore, I
conclude, that neither ftimuli applied to
the different organs of fenfe, orirritating

medi-
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A PP E-ND: 12K

I have, upon a former occafion, menti-
oned the ele@rical thock as being the #2/
or difecriminating charaleriftic of any re-
mains of animal life, and .my {ubfequent
¢bfervations and experiments have con=
firmed me in the opinion that it is the
only means by which we can diftinguith
between abfolute and apparent death.

It may not be amifs, however, in this
place to obferve, that as the irritability
is different in different parts of the
body, and as it is materially diminithed in
fome parts before it is at all affeCted in
others, eleCiricity, applied to a particular
part, cannot be confidered as an accurate
and perfect evidence of the ftate of the wha/e

1 Siflem :
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fiftém : to determine this, therefore, with
precifion, it will be necellary to pafs fmall
fhocks in various diretions through the
body, when, if they produce contrac-
tions, we may be certain the parts
through which they were fent are alive;
if not, that they are abfolutely dead*.

If tolerably firong contractions follow
very {mall thocks, the remaining powers

of life may be deemed very confiderable ;

* The length of time the irritability continues, and
the part it continues in, are different in different ex-
periments. Five hours and an half is the fhorteft,
and twenty-three hours and forty minutes is the long-
eft, time I have obferved the irritability to continue
in the heart ; in fome it has continued longeft in the
right auricle, but in at leaft as many it has continued
longeft in theleft auricle : fometimes 1 have found it
has quitted almoft every part of the heart one, or even
two hours, before it had left the extremities; but I
have met with but few inftances where it remained in

any other part after it had entirely quitted the heart.

bur
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but if firong fhocks are requifite to pro-
duce trifling motions, the irritability muft
be almoft entirely exhaufted.

In this manner, therefore, we may
Judge with great accuracy concerning the
degree of vitality remaining in all the ex-
ternal parts of the body ; and may like-
wife determine, if we obferve attentively,
the motion of the diaphragm ; but I do
not know in what manner we can per-
ceive the contra@lion of the heart, in
which organ the irritability moft com-
monly continues the greateft length of
time, more efpecially if refpiration has
long been fufpended, for then the left
ventricle and arterial {yftem being almoft
deftitute of blood, we cannot feel any
thing like a pulfation in the larger arte-
ries, a circumitance that may indicate
when refpiration has lately ceafed, as at
that time the left ventricle, and arteries

L2 proceeding
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proceeding from it, contain a quantity of
blood.

An animal body cannot be faid to be
pofitively and abfolutely dead, fo long as
any part of it can by any means be
brought into a ftate of contralion ; butit
is far from being neceflary, when we
wifh to determine whether the body is in
arecoverable ftate, to be certain that eve-
ry part has loft its irritability ; for I am
fatisfied, by abundant experiments, that
the irritability may, and does continue,
in every part of the body, a confiderable
time, fometimes an hour or two, after
the animal could not be recovered.

Upon the whole then, and from the
experiments [ have made, I am fuflicient-
ly convinced,

That, in cafes of what is ufually called
fudden death, a recovery is not to bé
expefted if the irritability of any of the

extremi-
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extremities is deftroyed, or even if it is

materially diminifhed *,

In a late publication on this fubjec it is

faid, with fome degree of exultation, that

% Mr. Coleman fays, my opinion that the eleftri-
<cal fhock is to be admitted as the teft ordifcriminating
charatteriftic of any remains of animal life—*is
fraught with imminent danger and a dangerous prog-
noftic built merely on hypothefis”—after this, it is
reafonable to expect that a man of candor thould offer
fomething in the thape of an experiment—or ftate fadts
in its fupport:—no {uch thing—the only way in which
he fupports it is, by joining this idea of eletricity with
an opinion I had elfewhere »;:xpreﬁ‘cd ¢ that irritability
and vital heat appear to be co-equal”” * which opinion™
he fays, “ is incompatible”’—now whether the idea of
the criterion is correét or erroneous, is not in the leaft
aftected by what he fays, but it clearly proves the very
high idea he entertains of his own notions, over the fudfs

and experiments of others.

Is “ when-
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“ whenever the fun@ions of an animal
are fuddenly fufpended, and the body
puts on the appearance of death, it is al-
ways in our power to determine whether
it be really dead, by reftoring the tem-
perature, and by inflating the lungs with
proper air.”” It does not appear, how-
ever, that there is any thing new or im-
portant in this oblervation ; for if an ani-
mal does not recover from {uch treatment,
there are very few who would expelt it
to recover from any other. Dr. Good.
wyn has not ftated any particular length
of time as being requifite to make the de-
termination ; fo that in one fenfe he is
fure to be right, for if thefe means are
made ufe of without effet for feveral
hours, it will not be doubted that abfolute
death has taken place.

When
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When a kitten, or young puppy, is
drowned in the ufual manner, all volun-
tary motion ceafes, the fenfes are abolifh-
ed, and the animal appears perfeitly
dead in about one minute and twenty fe~
conds. In a very fhort time, however,
from fifteen feconds to one minute, it is
affe@ed with a violent and general convul-
five motion : this motion is ftrong, regu-
Iar, and flow; fometimes remaining near
five feconds. It returnsin a few feconds,
4nd is repeated two or threetimes in every
minute, fometimes for the fpace of a
quarter of an hour, but more commonly,
and at a medium, for about ten minutes
after the natural ftruggling has ceafed.

I am petfuaded this convulfive motion
is entirely an extraordinary exertion of
the remaining powers of life to continue
refpiration, and for this reafon, that the
diaphgram and abdominal mufcles are

I4 OIE
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more particularly concerned in the action ;
but all the mufcles conneéted with refpi-
ration, both ordinary and extraordinary,
are contrated likewife; the convulfion
is alfo attended with a kind of gafping,
which is a further corroboration of the
opinion: indeed it is placed out of all
doubt, for if the animal be removed
from the water, it remains perfely ftill
till the convulfion returns, which is ac~
companied with a very deep infpiration,
and fucceeded in a few [econds by an ex-
piration.

- Several experiments were made upon
the following plan ;

EXPERIMENT.

In the fpace of a minute after the
ftrugglings had ceafed, the animal was
removed from the receiver and expofed to
the open air; infpiratinh accompanied

| i the
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the next convulfive motion, and refpira-.
tion was foon eftablifhed. .

The fame event happened when the
animal was withdrawn at the end of the
{econd, third, and fourth minute; they
feldom recovered at the fifth or fixth, and
I do not perceive by my notes that any.
revived after the feventh, although they
might make feveral imperfect refpirations.
after that time,

As far as my experiments upon fuch
animals as are here inftanced have gone,
we may be allowed to conclude, that
they will very generally recover their vi-
tal fun&ions, after the natural ftrugglings

from drowning have ceai:ed for the .fpace_

of four minutes,

I made a few experiments with the
view of obferving the longeft general pe-
riod at which it would be poffible to reco-

VEr
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ver animals that had been immerfed in
water, by the fingle remedy of reftoring
refpiration ; the fufpenfion of which was
the caufe of inducing the appearance of
death. [ had not an opportunity, how-
ever, of purfuing this interefting fubject
with that accuracy or attention to which
-1t 1s fo defervedly entitled, on account of
the dificulty of procuring a fufficient
number of fubjeéts for experiments. All
that I {hall therefore, at this time, men-
tion refpe&ting itis, that although I have
been able, by imitating natural refpira-
tion, to recover fome animals after they
had been eight, ten, or twelve minutes
under water, I have obferved feveral in-
ftances when the operation had been per-
formed with accuracy in which the ani-
mal did not recover, notwithftanding it
had not been immerfed fo long as fome
others that had recovered fpontaneoufly.
I cannot
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From the appearances on the diffetion
of animals that have been hung, it is na-
tural to conclude that their death arifes
from the fame caufe as thofe which are
drowned,~--a fufpenfion of the a&ion of
refpiration. 1 have always, however,
had fo much difficulty in conceiving how
it was poflible, that the trachea could be
{o completely {hut by the prefifure of the
cord, as wholly to intercept the paflage of
the air, that I could not allow the death
of the animal to be owing to that caufe
only, although I did not hefitate to admit
it as the principal one.

Confiderable light may be thrown on
this circumftance, by hanging an animal
whofe trachea is not included in the liga-
ture, or into whofe trachea an opening
has previoufly been made, fo that the
paflage of the air into and out of the lungs
may not be intercepted ; if an animal in

this fituation fhould die in the fame, or
+ nearly
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he firuggled for fome time, but breathed
freely through the aperture in the inter-
vals of firuggling: in this kind of way
the animal continued for the fpace of an
hour and an half, when he was cut down,
and appeared to have received but little
inconvenience from the fufpenfion. Early
the nextmorning he efcaped from his place
of confinement,and became fotroublefome

tothe fervants thatthey turned him away.

If the death of animals that are hﬁng
arifes from the preflure of the cord pre-
venting the return of the blood from the
brain, the animal fhould die very foon
when a tight ligature is made round the
blood-veflels of the neck without includ-

ding the trachea.

ExXPERIMENT.

The trachea of a dog was f{eparated
from
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from the contiguous parts, and a cord
pafled under it and round the vertebraz of
the neck, {o as to include every blood vei-
fel of the neck, but to leave the opening
into the lungs free and pervious. One
end of the rope being then faft to a fixed
point, the force of three men was exerted
to draw ittight, which being continued
feveral minutes, he was left fufpended,
the cord ftill drawn moderately tight. In
this {ituation the animal continued alive
two hours and ten minutes, and it {feem-
ed as if he then died more in confequence
of his own exertions than any other
caufe.

From thefe experiments it appears,

That the death of animals which perifh
from hanging is not occafioned by any
compreflion of the nerves, arteries, or

veins
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veins of the neck, but is owing eéntirely
to the trachea being fhut by the prefluré
of the cord, and thus caufing a fufpenfion
of refpiration.

1 cannot omit this opportunity of ma-
king fome remarks on ane or two inftru-
ments lately recommended for inflating
the lungs. '

Dr. Goodwyn intends that his fyringe
fhould inflate the lungs and draw the ait
out again ; and this it appears as if it
would do very effeCtually ; but yet, if 1
underftand the conftru&tion of the inftru-
ment, one half of the air laft expired, or
what remains between the opening (a)
and the lower part of the cylindet, will
be again forced into the lungs, becaufe
there is no opening at the lower part to
g permit
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permit the efcape of the air, as there is at
the upper part; and of this the Do&tor
feems aware when he fays the greater
part of the expired air efcapes into the
atmofphere. If the blood of an animal
under the circumftances we fuppofe our
{ubje&t to be, has the power of phlogifti-
cating air thrown into the lungs,
the air next expired will of courfe
be worfe than when thrown in: only
‘half of this foul air, however, 1is
thrown out of the inftrument, the
remainder (half of which is air that
has once been in the lungs) 1s mixed with
the fame quantity of freth air, and
thrown into the lungs again; hence it is
evident that the air thrown in becomes
worfe every time, and that, in every
point of view, air from the lungs of an

healthy perfon would be preferable.

K I have
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When it is intended to an{wer this pur-
pofe, the inftrument aéts in the manner
of a common air-pump, though, as the
piftern is drawn but half way up the cy-
linder, only fifty inches of air can be
drawn out. Dr. Goodwyn has thewn in
another place, that there are upwards of
one hundred inches of air in the lungs of
dead perfons, {othat not half of the air
in the lungs will be extracted. The only
way in which an inftrument of this kind
can operate {o as to effe@ the extraction
of water, muft be by diminifhing the ca-
pacity of the air-cells, and in this manner
half their contents, whether air or water,
will of courfe be evacuated ; for evident
reafons the air will firft be drawn into the
cylinder, and the greater part of the water
will remain in the lungs, till, if it could
be fo contrived, by repeated exfu&ions,
the cells of the bronchia are drawn fo clofe
together that their contents muft be ex-

K2 pelled.
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pelled. Inorder to explain more corret-
ly the effe@ of this inftrument, let us
fuppofe a perfon taken out of the water
with a confiderable quantity (fifty inches
for inftance) of water in his lungs : the
inftrument being properly applied, fifty
inches of fomething are drawn out of the
lungs; by far the greater part of this will,
of courfe, be air, becaufe that being light-
eft will be uppermoft; and if any quanti-
ty is confined in the bronchia by the wa-
ter, it, by means of its great clafticity,
will force its way through the water
when the firft exhauftion has taken place.
As foon as the inftrument is removed, the
external air will occupy the place of
whatever was drawn out by the firft ope-
ration ; {o that when the Inftrument is
ufed again, the frefh air, which has juft
entered, is extralted, butthe water muft
ftill continue almoft the fame in the lungs,

and

R
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and fo it muft, let the operation be re-
peated ever {o often, and for the fame
reafons,

From this view, it appears that this in-
ftrument poflefles noadvantage over thofe
in common ufe for inflating the lungs;
and that, in the ftate in which it is here
defcribed, it will not anfwer the purpofe
of extra&ing water from the lungs, al-
though with fome alterations it might be
made to anfwer that purpofe effeGually ;
but how fafely, I will not pretend to fay;
of that point I have many doubts,

EXPERIMENT,

I procured an hollow glafs globe, ca-
pable of containing a few ounces; two
openings were made into it oppofite each
other ; in one I fixed a valve of oiled filk,
this valve weuld allow air to pafs from

K3 the



L34 ON THE SUBMERSION

the globe, but not into it ; and by means.
of a ferew it was connected with a fmall
~ exhaufting fyringe: in the other open-
ing of the globe I fitteda tube proper to be
introduced into the trachea; the inftru-
ment was now in effect an air pump, the
globe anfwering the purpofe of a receiver,
and the valve connected with it allowing
every degree of exhauftion that might
be required. If the pipe of this inftru-
ment be introduced into the trachea of
a drowned animal, and the air drawn out
of the globe, whatever is in the trachea
or lungs, will be brought from thence in-
to the globe. The pipe was therefore
introduced into the trachea of a fmall ani-
mal, and the piftern gradually drawn up,
but, notwithftanding this attention, fome
of the blood-veflels were ruptured, for as
much blood as water was perceived in the

globe ; the operation, therefore, of ex-
tralting
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tracting water from the lungs by any ex-
haufting inftrument, is, on account of the
danger attending it, what I fhall never

attempt, except in my experiments on
brutes.

It is poflible, however, that there may
not be fo large a quantity of water in the
lungs as to render it neceflary to have re-
courfe to any particular method of re-
moving it: I always concluded f{o from the
event of my own experiments, and my
opinion is not altered by the fmall quan-
tity Dr. Goodwyn mentions to have
found in his; for if the water were even
in greater abundance, I fhould not ap-
prehend that it would prove any mate-
rial impediment to tle alion of the air on
the blood, for we daily fee that the colour
of the coagulum changes foon after it is

K 3 drawn
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drawn from the vein when it is confider-
ably below the furface of the ferum. In
certain cafes of catarrh likewife, and
where, from general relaxation of the
vellels of the lungs, a great fecretion of
mucus takes place, we have reafon to
think that fometimes, and in particular.
cafes, the whole of the air-cells are occu-
pied with mucus inftead of air, and yet
the atmofphere exerts its ufual influence
over the blood in the lungs; fo that if
thefe circumftances are true, and no one
can deny them, it does not appear why
a very thin {urface of water thould render
it ¢ impoflible to apply the frefh air

{ufficiently near to change the quality of
the blood.”

A pair of double bellows has lately
been made known to the public; they

are,
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Bay, and was at the {fame time informed,
that it had been found very ufeful in
many complaints of the ftomach.

I happened juft at that time to have a
patient under my care witha very trouble-
fome complaint in his ftomach,—it ap-
peared to be either dyfpeptic, or {fpafmo-
dic, I was not perfe@ly fatisfied which :
—he had been vomited—his bowels been
opened—and he had taken opiates, bit-
ters, and zther, without any apparent
advantage—all the medicines except the
opium feemed to difagree, and they af-
forded only a temporary relief.

I thought this a fair opportunity of
trying the effe& of my new gum,—and I
gave him ten grains rubbed with a little
common water,—with directions to take
fuch draught every fix hours, provided
he did not find them to difagree.

At the time of his taking the firft

draught,
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draught, he was almoft as bad as he had
been at any period of the complaint :—it,
however remained upon his ftomach, and
he obferved that it did not produce that
difturbance which his food or other me-
dicines had been ufed to do. After the
fecond draught, the {icknefs, fulnefs,
and pain, of the ftomach, materially aba-
ted ;—and when he had taken the third,
he thought himfelf fo much better, as to
have no occafion for any further medi-
cine: he, however, defired to have a
few more that he might fecure againft a
relapfe ;—thefe he took the next daj’,
and the day following, he was fo well as
to be able to go about his ufual bufinefs.

I was very well fatishied with the event
of this cafe—for although 1 would not
venture to attribute the fudden alteration,
altogether to the effe&t of the medicine,
yet it proved that the remedy might in

{imilar
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- to have paid confiderable attention to the
fubjec, his account may certainly be re-
lied upon.

After defcribing the tree in precifely
the fame manner as above, he obferves,
that at the top of the trunk of the tree,
long grafly leaves grow in great abun-
dance. The gum is found under thefe
leaves in confiderable quantities : it com-
monly exudes in round tears or drops,
from the fize of a large pea, to that of 2
marble, and fometimes much larger. Sece
fpecimen No. I. Thefe are by the heat
of the fun, frequently fo much foftened,
that they fall on the ground, and, in this
foft ftate, adhere to whatever they fall
apon ; hence the gum is frequently found
mixed with dirt, wood, the bark of the
tree, and various other {fubftances. See
fpecimen No. II. He has feen one
fump compofed of many fmall pure

pieces
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abated, but the purging continued, which
in a few hours reduced her amazingly :---
this was treated with opiates and ftimu-
lants, which always afforded a temporary
but never any permanent relief :—-bitters
and tonics of various kinds were had re-
courfe to, but without any advantage ;
and at the expiration of three months,
the was {fo much reduced by this conftant
diforder in her bowels, that a favourable
change was {carcely to be expected :---the
yellow gum was now however, had re-
courfe to, in dofes of half a drachm, mix-
ed in plain water---one to be taken twice
a day.—-I was informed that in two days
the was very materially mended, and had
a more diftin& ceflation of her complaint
than at any time fince fhe had been taken
1ll:—-from this period her healthimproved
daily, and fhe has not had any return of

the purging fince : fhe took twelve dofes
N in
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in fix days, and to prevent a return, I
directed one to be taken daily for ten days
or a fortnight longer.

CASE X,

--=-—-Merrel, a plumber and painter,-—
had been for upwards of a year, fubject
at times to pains in the bowels and coftive-
nefs, but they had ufually given way on
the ufe of purging medicines. In De-
cember, however, thefe complaints came
on with unufual feverity and obftinacy,
and they were not in the leaft altered by
the ufe of a vaft variety of purging medi-
cines, and the occafional ufe of opiates.
When he had been in this ftate a week, I
had recourfe to the application of cold
water to the extremities, which being
continued about 15 minutes, produced an
immediate and profufe evacuation :—the
next morning, however, the pain in the
bowels returned, and it did not give way

to
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be affeGted withfome degree of inflamma-
tion ; but if that vifcus is tolerably found
and the conftitution not remarkably ath-
letic, the inflammation very feldom ter-
minates in fuppuration ; but in two or
three days, the {fymptoms indicating that
ftate, begin to abate, and an expeclora-
tion of matter or mucus enfues. There
is at this time alfo a troublefome cough,
which is particularly urgent at night fo as
ufually to deprive the patient of reft:—
a forenefs and weaknefs of the cheft: a
pain in the forehead :—very little, if any
fever attends ;—and the appetite is tole-
rably good. If no attention be paid to-
wards the removal of thefe fymptoms, I
have found, by experience, that they
will continue a very confiderable length
of time, I have known them often to re-
main {everal months, with but little vari-
ation, From the general mafs of obfer-

vations,
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vations, I am induced to confider the con-
tinuance of this complaint, as depending
in a very great meafure, on a debility of
‘the bronchial glands, or of the innermoft
membrane of the trachea---and my opi-
nion_{eems ftrengthened by the obferva-
tion that whatever tends to lower, or re-
lax the conftitution, invariably does
harm ; and whatever on the contrary has
the eflet of encreafing the general
ftrength, very generally does good.

In what way it may a&, I will not pre-
tend to fay, but I have found in very
many inftances, that the yellow Gum in
tolerably large dofes, has, in thefe cafes
been productive of very beneficial and
powerful effe&ts, infomuch that thofe
patients who have once taken it, have
ftrongly recommended it to their friends
-—-and inftead of afking my opinion as
vfual, generally prefcribe this medicine

N 3 for






OR, BOTANY BAY GUM. 183

diminifhed a&ion, in the mufcular fibres
of that organ, fuch as lofe of appetite, fick-
nefs, vomiting, flatulency, heart-burn,
pains in the ftomach, &c. when they
were really idispathic complaints, and not
dependent wupon any difeefé in the fto-
mach, or affections of other parts of the
body communicated to the ftomach.

In debilities and relaxations of the
bowels, and the fymptoms from thence
arifing, fuch as purging and flatulency,
I have found it of good effect: in certain
cafes of diarrhoea however, (and it feemed
thofe in which an unufual degree of irri-
tability prevailed,) I think it did not
anfwer fo well, unlefs given in {mall
dofes and combined with opiates, when
the patient feemed to gain greater advan-
tage, than when opiates only were had
recourfe to,

In cafes of amenorrheea, depending on

(what I believe moft of thofe cafes do de-
N 4 pend
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irritability, and of reftoring tone,
ftrength, and altion, to the debilitated
and relaxed fibre.

When the gum itfelf was given, it was
always the pure unmixed part :-—if given
in the form of a draught, it was mixed
in water with mucilage of gum arabic ;-
if made into pills, a fmall portion of
Caftile foap was employed, as I had
found the lixv. fapon. diflolved it en-
tirely. It was commonly however made
into a tinture by mixing equal parts of
the gum and rectified {pirit ; one drachm
of this tin&ture (containing half a drachm
of the pure gum) made into a draught
with water and fyrup, by the afliftance
of fifteen grains of gum arabic in mq_-_-‘
cilage, forms an elegant medicine, and at
the fame time fo palatable that I do not
recollet an obje&tion being made to it
by any one patient.

Once
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¢ of opium : this effe¢t it produced not
‘only once, but on repeated trials.
¢ When the gum was given, it brought
¢ away large quantities of {fcybala or
¢ knotted feeces, which repeated cathartics
¢ both faline and refinous, would not
¢ effect :--and this it did without the gum
¢ feeming to act as a purgative,

¢ It was given in many complaints of
¢ the ftomach, both of the fpafmodic and
¢ dyfpeptic kind, that had continued two
¢ or three months :——and in {o fhort a
‘ time as two or three days, the diftur-
¢ bances in moft of them were materially
¢ abated.

¢ In what are called {pafms of the fto-
¢ mach, it has been found of great ufe,

* In fpafmodic complaints of various
¢ parts of the body, fuch more elpecially
¢ as ftitches in the fide and in the abdomi-
¢ nal mufcles, attended fometimes with a

¢ degree
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¢ degree of fever, it has been produtive
¢ of confiderable fervice.

¢ In violently excruciating rheumatic
¢ pains, # ﬁm'gﬁ'm relieved, when opiates
¢ even in large dofés did not procure eafe.

‘In a cafe of oppreflion of breathing,
¢ which appeared to arife from debility—
¢ it produced a good effect.

¢ The gum was given in a cafe of feetid
* and ichorous difcharge from the vagina,
¢ a fortnight after mifcarriage, attended
“ with a low fever. In two days the dii-
¢ charge was removed, the fever {ubfided,
¢ and the ftrength, appetite, and f{pirits
¢ began to improve.

¢ It has appeared to have a good effect
¢ in fluor albus. In general it has no ef-
‘* fet when fever attends, either in aba-
¢ ting, or encreafing it.

¢ The gum in no inftance appeared to
¢ produce any inconvenience, except once

¢ during
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¢ mit and fome rhubarb had been given-—
¢ it there appeared to ackvery powerfully
¢ in relieving the purging, and in reftor-
¢ ing the patient.

¢ Mr. Thompfon adds, that ¢ when it
¢ is more known he thinks it will be found
¢ an ufeful medicine in what are called
¢ bilious cafes, and in dyfenteries :=—but
¢ that as a great deal of gum is foul and
¢ impure---its operation will not always
¢ be the fame.’

In a fecond communication with which
1 am favoured by Mr. Thompfon, he in-
forms me of two cafes in which he fays,
¢ it almoft inflantly cured.

cAsE Il

* Mafter Anderfon applied to me a few
¢ days fince with a violent pain in his
¢ bowels and purging—--he could fcarcely
¢ ftand upright :---1 gave him one dram

¢ and
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The following cafes were communi-
cated by Mr. Andrews of Brompton.

cAseE L

¢ Mrs. Andrews, of a delicate and irri~
¢ table habit, is frequeritly troubled with
¢ cramp in the extremities; and when
¢ free from it, in thofe parts, the in ge-
‘ neral has it in her ftomach, attended
¢ with griping in the bowels, which al-
* moft always terminates in a violent pur-
*ging; I have frequently given 100
* drops of tinGture of opium for a dofe,
¢ which has fometimes relieved after 200 ar
¢ 300 drops bad been taken : Ether joined
* with camphor, has alfo @f #7mes had a
¢ good effe@t in procuring a temporary
¢ relief. |

¢ In October Iaft the above complaints
¢ attacked her violently in her ftomach,

¢ and bowels, when I had recourfe to the
tinéture
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¢ tin&ure of opium, zther and camphor,
* which at firft relieved the fpafms a little,
¢ but did not at all remove the complaint.
¢ After continuing thofe medicines about
¢ three days, I determined to try the ef-
‘fect of the yellow gum from Botany
¢ Bay :—half a drachm of a tinture, con-
¢ taining feven grains of the gum, was
“ united with water by means of muci-
‘ lage, and was given four times in the
¢ day. After taking the above for two
¢ days, the fpafms and complaint in her
‘ bowels were very mush relieved ; the
¢ fame medicine was therefore continued
¢ for fome time after, twice a day, when
¢ the complaint feemed perfedtly re-
‘moved. However any flight Cold
" brings on a return of the cramp, which
¢ if it attacks the ftomach, the bowels
¢ are immediately affected, but relief is
¢ @always had from the gum as above.’

O 2 CASE
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& ASE il

¢ Mifs Howe, of a delicate conftitu-
tion, in Oober laft had a low fever,
“ which fhe foon got the better of, but
¢ was followed by a violent burning pain
‘(as fhe exprefled it) in her ftomach,
¢ which came on every day about noon,
¢ continued the remainder of the day and
¢ great part of the night: her appetite
¢ was bad and fhe was generally worfe af-
¢ ter taking any kind of nourifhment. 1
¢ gave her a ftrong infufion of Cort. St.
* Lucia,to be taken every four hours, and
¢ every third day an opening draught with
¢ thubarb, which plan was followed for
¢ twelve days, when ﬁnding I gained no
¢ ground, I determined to try the effects
* of the gum from Botany Bay, which I
¢ gave in the proportion as mentioned in
‘ the other cafe; on the fecond day fhe
¢ found
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* found great relief, and continuing it for
* about one week, the complaint was en-
¢ tirely removed, and fhe had no return
¢ of it fince.

¢ Her pulfe was low, but regular, till
¢ after taking the gum, when it rofe to
¢ it’s ufual ftate ; her bowels were not af-
¢ feted, but fhe found a pleafing warmth
¢ in her ftomach after taking the medi-
¢ cine,’

The follov ing Cafes were communi-
cated, by Mr. Harris of Gravefend.

cAsE L

¢5. B k, aged 20, fubject to a ner-
¢ yous difeafe, complained to me on the
¢ 29th of Oc&ober laft, of violent pain
¢ about the Pylorus, attended with vo-
¢ mitings, particularly after taking the
¢ {malleft quantity of nourifhment; her

O 3 ¢ {pirits
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¢ drachm or more of @ther to be taken
¢ every five hours, and that being con-
¢ tinued for three days, and not even
¢ giving fo much relief as the former me-
¢ dicine, I determined to give one drachm.
¢ of the tin@ure alone, which immediately
¢ releafed my patient from ber pain. The
¢ medicine has been continued every day
‘fince.’

¢ arsE Xl

¢ Mrs. P n, aged 40, very much
¢ afflicted with thegout. She had had pains
‘in the extremities for fome weeks paft :
¢ —on the 20oth of December I was fent
¢ for, when I found her almoft diftracted
¢ with pain in her ftomach, during which
¢ time fhe could not feel thofe in the ex-
¢ tremities which fhe before complained
¢ of: Tgave her the tincture of the yellow
¢ gum diflolved; The firft dofe abatedthe
¢ pain for halfan hour, when it returned

¢ I gave
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¢ I gave a fecond dofe which releafed her
¢ for two hours and a haif : I gave a third
‘ dofe, which again gave eafe but it was
¢ only for half an hour: finding the laft
¢ intermiflion of fo thort duration, and
* her refpiration becoming very quick, I
¢ gave her two drachms of ®ther, and re-
¢ peated it three times in the {pace of an
‘ hour, without its affording any reliefl
¢ I had every reafon to expett I fhould
¢ have loft my patient, as her pulfe and
¢ fpirits began to fink very faft, and the
¢ extremities were covered with a cold,
¢ clammy {weat ; I then gave one dram
¢ of the tin&ure alone, which inflantane-
¢ oufly removed the pain_from her [flomach,
¢ and it has not been felt there fince; only
“in the extremities as at firft, and now

* gets better every day.

“The
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“We are informed by Dr. Blane, phy-
¢ fician to St. Thomas’s Hofpital, that he
¢ has found it remarkably efficaciousinthe
¢ cure nf: old fluxes, and this not only in
“a few inftances, butin many obftinate

¢cafes.’ p. 2094.

As the yellow gum, the fubje@ of the
prefent paper, muft be in a great meafure
unknown to the generality of pratition-
ers, it having been but very lately intro-
duced into this kingdom, I have thought
it neceffary to produce before the fociety,
as large a colle&ion of fats refpeting it,
as I have been able to procure in the fhort
{pace of time that it has come under my
obfervation ; and I have been more parti-
cular in the relation of its effe@s, as no
account of its medicinal properties has
yet been made public. '

From
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290 SMALL-POX DURINGPREGNANCY,

which is— zbe formatim of a flough, or
a part becoming dead by the variolous inflam-
mation.”

Applying this to the cafe under con-
{ideration, Mr. Hunter obferves—* In
the prefent cafe, befides the leading cir-
cumftances, mentioned in the cafe of the
mother, correfponding with the appear-
ances of the child, and the external appear-
ances themfelves, we have in the fulleft
fenfe the third and real, or principal cha~
racter of the {mall-pox, viz. theflough in
every puftule; from all which I think
we .may conclude, that the child had
caught the fmall-pox in the womb ; orat
leaft, a difeafe, the effeés of which were
fimilar to no other known difeafe.”

As Mr. Hunter, in opening the bodies
of thofe who had either died of, or died
while under the fmall-pox, had always
examined carefully to fee whether any
internal cavity, fuch as the @fophagus,

trachea,
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trachea, ftomach, inteftines, pleura, pe-
ritoneum, &ec. had eruptions upon them
or not, and never finding any in any of
thofe cavities, he faw the moft favourable
opportunity of clearing up this point in
the prefent cafe. He therefore very at-
tentively examined moft of the internal
cavities of this child, * but obferved
nothing uncommon.”. In this refpe&t
likewife, therefore, the prefent cafe ex-

altly agrees with the true fmall-pox.

Dr. WriGHT relates the cafe of a
negro woman, about twenty-two years
of age, and big with child. The erup-
tive fever was flight, the fmall-pox were
few, diftin&, and large, and fhe went
through the difeafe with very little trou-
ble, till on the fourteenth day from the

Q. 2 eruption,
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tions (few in number) appeared on the
thirdday. She recovered and went about
her bufinefs as ufual. On the 18th of July
the felt fymptoms that convinced me the
- child was dead, and on the 23d, fhe was
delivered of a dead child, with about
thirty large puftules on its body, the bafes

of which were in a gangrenous ftate,”

Medical Jourual, V. 7. p. 165.

M-rs. EvEe, then in the eighth month
of her pregnancy, was feized with the
{mall-pox, the puftules were diftinét, yet
uncommonly numerous. On the eleventh
day they began to turn; and on the
twenty-fecond day her labour took place,
which, according to her reckoning, was

a fortnight before the regular period.
Q4 The
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tacks of the diftemper ; and in order to
try whether they were fo or not, I
inoculated them a fecond time, and
caufed them to affociate with perfons in
every ftage of the difeafe, and to try
all other means of catching the infec-
tion ; and this method has been prag-
tifed with the generality of {uch patients
ever {ince; yet without a fingle inflance
of its producing any diforder ; {o that I
now make no fcruple of pronouncing

them perfectly fafe.”

Having mentioned thefe circumftances

. I now proceed to relate the fequel of the

cale.

I was {fo thorougly fatisfied that this

young lady had the difeafe, that I did

not inoculate her again, till repeatedly

urged to it by fome of the family—Dbut to

fatisfy them, I inoculated her again, on

! the
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lated refembles none that I have met with
fo much as that of the Duchefs of Bouf-
flers, who was univerfally believed to
have had the difeafe twice, once by inocu-
lation, and again by infetion from the
natural fmall-pox-—indeed Mr. Gatti the
celebrated inoculator at Paris repeatedly
affured the Duchefs that the {mall-pox
had taken effet, and that {he had nothing
further to fear from that difeafe.-—And it
is natural to conclude that he was particu-
larly attentive to the appearances of the
arm in a patient of fuch rank and confe-
quence :—But notwithftanding, it ap-
pears to me, that the difeafe of my pa-
tient was more diftin¢tly marked than the
difeale of M. Gatti’s patient---for it fhould
feem that although the arms of both fuppu-
rated very well, yet that the fymptoms of
fever were very {light and continued only
a few hours in the Duchefs——whereas the

fever
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pafled through every ftage in the moft dif-
tinct and regular manner, for any other
eruption,~—it wastaken from a womantra-
velling through the country, but who be-
came fo very ill as to be unable to con-
tinue her journey, and from this indivi-
dual (for there was no one befide herfelf
that I could learn, had it) the fmall-pox
was, both by natural and artificial infec-
tion, propagated more extenfively, than
I ever recollect to have known on any
former occafion,

That the inflammation of the arms
made the fame progrefs, and had the ap-
pearance inoculated arms ufually have, is
very certain-—but whether it was really
the variolous inflammation, I am unable
to determine, as I did not inoculate any
one from them, a circumftance [ fhould
by no means have omitted, if I had en-
tertained the leaft doubt of the fact.

The
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The children which were the fubje@s
of the laft three cafes were, with a great
many more belonging to the parith of
South-fleet, inoculated at the fame time.
T'hey were inoculated indifcriminately
with the reft, fome of whom had the
fmall-pox to fuch a degree as to leave no
room to doubt the fa&.——The natural
{mall-pox has fince been much, and in a
great degree, in the neighbourhood, fo
that almoft all the inoculated children
were conftantly expofed to the infection,
and muft inevitably have caught it, if they
had not already pafled through the difeafe.

It is clear in the cafes juft related, that
a difeale of fome kind was propagated by
inoculation-—the incifions inflamed as they
ufually do in the real finall-pox---the fever
commenced at the moft common period—con-
tinued the fame length of time—and ter-
minated, (except in the firft cafe) 7 the

eruption
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every one knows, that when wvariolous
matter has been kept a length of time,
particularly if it has not been thoroughly
dried, and the air properly excluded from
it, it entirely lofes its property of propa-
gating the difeafe :—-the lofs of this pro-
perty as I take it, is owing to the {ponta-
neous fermentation which the matter un-
dergoes—if it proceed to a particular de-
gree, its nature is fo entirely altered, that
it either does not produce any effect
whatever, or elfe a fimpl inflammation on
the part to which it is applied : but it ap-
pears to me, that when the matter is juft
beginning to change its quality, and before
it has made any material progrefs, that it
is then capable of producing an effect, not
only upon the part to which it is applied,
but upon the conftitution at large :—this
effe@ will not be exaltly the fame as
that produced by the pure matter, becaufe

1ts
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itsnature is in fome meafure altered, but it
will ftill refembleit in a certain degree, and
the refemblance will be, in proportion as
the matter partakes more or lefs of its ori~
ginal properties :—-hence it may be con-
ceived that the arm fthould inflame at the
ufual time, and have the ufual appearances
—that it fhould be abforbed, and produce
its effe on the habit at the common
period—that the fever fhould continue the
ufual length of time, and terminate in an
eruption of the fkin;—but that this
eruption does not partake fo perfectly
of the variolous property, but the.
conftitution will undergo another and
more perfect change, upon the applica-
tion of a more perfet and powerful
caufe.

It fill remains to thew how this idea
may be applied to the cafes under our

confideration.
T With
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With refpect to the cafes of the three
children related in Cafes II III. and IV,
I very well remember inoculating them
with matter taken from the only remain-
ing puftule on the body of a woman,
on the fifteenth day of eruption,
when fhe appeared perfeltly recovered,
and all the other puftules were dried
away.—Under thefe circumftances it is
natural to conclude, that this matter
was fomewhat altered in its properties,
and confequently liable to produce an
irregular difeafe,

As to the others I could not obtain fuf-
ficiently corre& information from whence
the matter was procured with which they
were inoculated.—I will therefore only
obferve that it is a very frequent practice,
particularly when many are to be ino-
culated, andin the country : to collet a

quantity
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quantity of the matter upon lint, to in-
clofe it in a vial, and to inoculate from
this as occafion may require :—in a cer-
tain time the matter commences its fer-
mentation—and if any is ufed at the pre-
cife period I have hinted at, the difeafe
in queftion may then be produced.

It may perhaps be objected to this, that
variolous matter with which people are
inoculated muft be {o frequently in a ftate
of fermentation, that the difeafe about
which we have been treating, muft, if it
depends upon fuch circumftance, have
been much more general than we in re-
ality have reafon to believe it has been.
-—To this I anfwer it is at one precife
period; and then only, that I confider
the matter as being able to produce
fuch effe, and that it is probable

f - it
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appearance as its fifter’s, who was inocu-
lated at the fame time, from the fame
boy, and who fickened on the ninth day.
This infant however, notwithftanding
the three incifions, inflamed to the extent
at leaft of a filver three-pence, and fup-
purated equally as much as thofe of its
fifter ; had no eruptions, nor was any
feverithnefs perceived.

From th¢ general event of my own
practice, as well as the authority of Baron
Dimidale and others, more particularly
explained in the firft cafe related in this
Memoir, I fhould have concluded this
child was perfectly fecure from any fu-
ture infection ; but the event of that cafe
determined me to inoculate him again ;
this was accordingly done on the fifth of
O&ober with freth matter from the bro-
ther of the boy, I before inoculated him

i from,
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from, on the tenth day of a very full and
diftin&t fort.

I faw him on the eleventh of O&ober
—-the four incifions were very much in-
flamed, each to the extent of my thumb
nail :--in the afternoon the child was per-
ceived to be ill-—he became feverifh and
pafled a very reftlefs night.

12th,—continued in the fame ftate and
pafled a very reftlefs night.

13th—the child was much better: a
few {mall eruptions perceivable. The in-
cifions fcabbed over, but confiderable
quantity of matter underneath.

The eruptions to the amount of about
thirty or forty gradually increafed in fize,
and on the twentieth began to be
incrufted over:—they were beyond the
pofhbility of a doubt, the true {mall-
POX.:

The
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May 1ft. On examining atone o’clock
in the morning, I found the membranes
ruptured, and the os internum fo much
dilated, that I clearly difcovered the pre-
fentation of the fhoulder, the hand and
arm being fituated behind the child : The
patient appearing much exhaufted, and
her attendants extremely anxious about
her fafety, I folicited the affiftance of Dr.
Beugo ; but before his arrival, I endea-
voured (duringaninterval of pain) to bring
the arm forward, in order to profecute
the turn with the greater facility ; which I
accomplithed much fooner and with
greater fuccefs than I expefted. 'The
foetus was highly putrid, and from ap-
pearance, muft have been fometime dead.

Waiting in vain, for a pain to aflift in
extracting the placenta, I was forced to

introduce my hand into the uterus (as
the
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the funis was perfe@ly rotten) and with-
drew the greater part of it. On the fe-
cond attempt, to bring away the remain-
der, I difcovered a very alarming lacera-
tion through tlre pofterior and inferior
part of the uterus. Dr. Beugo now en-
tering the room and examining, exprefled
his furprife, fecling diftin&ly the intef-
tines and their convolutions.

May 2nd. The patient much better than
I expected, notwithitanding fevere pain
about the uterus and abdomen, which I
was pleafed to find alleviated by an enema
of milk, foft fugar, and oil, the afterwards
took a mixture of nitre and opium.

The third day after delivery, the pain
great, the difcharge highly tinGtured with
blood.

On the fourth day, the pain very lit-
tle, the difcharge trifling, repeated the

medicine as before,
18] The
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muft have taken place, or at any fubfe-
quent period did fhe appear to fuftain
any material inconvenience from the ac~
cident. I was, from one circumftance or
another always prevented examining the
ftate of the difcharge, but I was repeat-
edly informed, that it was in proper
quantity, that it had the ufual appear-
ance, and that no matter was at any
time to be perceived. She was ordered
a low cooling diet, and fuch medicines
as were calculated to avoid general in-
flammation.

She has fince had another child at the
full time without any particular difturb-
ance, trouble or uneafinefs, perceptible
from the circumftances of the rupture. She
thinks the whole procefs of labour and
recovery, with this laft child, was in all
refpects like that with the firft child.

She
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and forenefs over the whole abdomen ;
the pain however {oon abated, and by the
time I faw her had entirely ceafed.

As the uterus had been difplaced f{o
long, and was fwelled fo confiderably, I
prepared for its reduiion by repeated
gentle aperients and frequent fomenta-
tions. After ufing thefe means a few
days, I reduced the uterus, though
not without confiderable difhiculty,
and applied a peflary with a ftem, fe-
cured (as I thought) very properly, with
cmﬁpruﬂ'es and bandages, but it was
equally ineffeGtual.

In a fhort time the abdomen again be-
came painful and fwelled confiderably ;
and the prolapfus increafed in proportion,
After ufing fomentations, cataplafms, &c.
during four orfive days, aflutuation was
evidently perceptible; afmall vefication ap-

peared
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peared on the navel, and the next day
there was an immoderate difcharge of
feetid, acrid matter, from a fmall opening
in the umbilicus, juft large enough to ad-
mit the head of a probe. This continued
about twelve hours, in wwhich time the
quantity of matter evacuated amounted,
as nearly as I could guefs, to ten or twelve
pints. I faw her half an hour after it had
burft, and on introducing my probe, as fhe
lay on her back, I paffed it in a perpen=
dicular diretion quite to the point, and I
likewife was able to pafs it under the in-
teguments, and as I thought abdominal
mufcles, in an oblique diretion towards
the anterior part of the left crifta Ilii.

Her pulfe which beat from 130to 140
ftrokes in a minute, was irregular and ex-
tremely feeble : her tongue was covered
with a thip, dry, brownifh fordes; her

tecth
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For fome timethe patient’s ftomach had
been fo irritable, as not to retain the bark
in any form, but now fhe was able to
take it together with an anodyne at
night. The ufe of thefe medicines was
followed by more reft at night, an
abatement of the quicknefs of the pulfe,
and fome little inclination for nourifh-~
ment.

It gave me great pleafure to perceive
the advantage we gained from this mode
of treatment, notwithftanding the im-
moderate quantity of matter difcharged
during the firft week, after which time
the quantity of it daily leflened, the fever
abated, her ftrength, fpirits, and appe-
tite, increafed ; and on the twenty-firft
day, from the time the abcefs burft, the
wound was healed.

It was a confiderable time before fhe

compleatly recovered her health, but
{everal
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feveral months are now elapfed, and fhe
has had no return of her complaint.
During my attendance, 1 obferved a
circumftance which furprized me not a
little ; it was this: at the time I firft faw
her, the was troubled with a thort cough,
which was at firlt dry, but on the third
day after the abcefs burft, the matter from
the opening almoft ceafed to flow, and
the expectorated a vaft quantity of what
appeared to me to be pus, mixed with
frothy mucus, equal in meafure as was
{uppofed, to the difcharge which ought
to have been evacuated from the wound
in the fame time. This expe&oration,
the firft time, continued twenty four
hours, and it afterwards returned {everal
times, lafting from fix to eighteen hours
each time: it would then nearly ceafe,
and the matter would foon after run as

freely as before from the wound. This

eXpec-
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OF THE CATARACT. - 323

The real caufes of thefe opacities are
probably unknown ; but when we recol-
lect that the capfula of the cryftalline hu-
mour is fupplied with capillary veflels from
fome of the {mall ramifications of the
ocular artery, and that veffels have been
feen running from the capfula into the
body of the humour itfelf, we can eafily
conceive that inflammation and obftruc-
tion may, upon the application of certain
exciting caufes, jult as readily occur in
thefe veflels as in thofe of the cornea,
{clerotica, or any other part. Now, as I
before mentioned, that in inflammations
and obftructions of the external mem-
branes of the eye, I had applied eleétricity
with greater advantage than any other
means ; and, as I conceived it probable
there was fome analogy between thofe dif-
eafes and the cale under confideration, 1

was induced to employ the fame remedy,
Y 3 And
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any ways affeted. Its appearance might
very properly be compared to a large ab-
cefs beginning to form.

The boy now obferved, he always had
felt an uneafinefs in that part ever fince
'he received a blow there with a fione,
which, he faid, happened in the morning
of the day he was taken ill; and he re-
colleted that it was with difficulty he
could walk home, (which was about a
mile diftant) on account of a pain and
weaknefs‘in his back. This was the firft
time he had ever mentioned the circum-
{tance of the blow. I was now perfectly
convinced that all his fymptoms pro-
ceeded from the injury done to the {pinal
marrow, or its membranes, by this acci-
dent ; and inimediately recollected the ad-
vice given us in {imilar cafes by Mr.
Pott. But his danger feemed fo great,
and the probability of any thing giving

7 2 him
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Nov, 30. Was fent for again, and in-
formed the blifter was kept running a-
bout a month, during which time, the
fymptoms were much alleviated and it
was allowed to heal: foon after it was
healed, all the old fymptoms recurred,
and with redoubled violence. When I
faw her, fhe was neither able to move
her legs the leaft when in bed, or fuffer
the fmalleft weight of the body to bear
upon them when fuported by an affiftant ;
when fitting (which fhe could bear for
fome time tolerably well) they were con-
tra&ed under her, and drawn acrofs each
other ; her neck bent confiderably for-
ward, and her head fell backward ap-
parently fupported on her fhoulders by
the back of the chair without any affiftance
from the mufcles of the neck; fhe had

the free ufe of her hands and arms, was

very
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Cafe of a viclently firictured bernia.

~—Evereft, about 35 years old, had had a
{crotal hernia feveral years, but as it
i.lﬁ:ally returned into the abdomen on
laying in bed, and as it was {eldom ma-
terially inconvenient to him, he had
never applied a trufs, or paid any parti-
cular attention to it. One day however,
foon after dinner, he was attacked with a
very fevere pain inthe part—inflammation
and tenfion came on, and a medical
gentleman was immmediately fent for—
the {fymptoms had increafed fo rapidly,
and the man was already in fo alarming
a ftate, that he called in another: not
long after I was fent for, and I faw him

about fix hours from the firft attack.
There was greater tenfion and in-
flammation over the whole fcrotum than
Aa I had
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and lowered to fuch a degree by the cold.
applications that prudence prevented its
further continuance—-I refolved therefore
in the prefent inftance, to purfue the plan
to the {fame extent as in that cafe.

Five or fix pails full of water, frefh
drawn, were ordered into the apartment ;
the patient was laid on his back over a
tub, large enough to receive the water:
one or two garden watering pots were
filled with the water and the contents of
one of them, poured over the fcrotum :
as foon as it was emptied, another was
aled in the fame manner, and this procefs
was repeated until the patient was fo much
chilled, and the powers of life fo much re-
duced, that it was thought proper to de-
fi .

fcrotum was taken off, the parts be-

at this time the tenfion of the

came corrugated, and with the moft trifling

afliftance, the herniz was reduced.

Cofe
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Cafe of a violent Confiipation of the Bowels.

As the termination of this moft obfti-
nate cafe is decifively and unequivocally
in favor of a plan, which does not feem
{ufliciently regarded, and as it tends in a
remarkable manner to confirm the pro-
priety of a pradtice which is but imper-
fetly underftoed, becaufe it has yet
fcarcely been employed toits full extent,
I hope it may prove a means of intro-
ducing it more generally into praétice.
I am alfo in pofleflion of feveral cafes of
a fimilar, altho’ of a {lighter nature,
which I do not think neceflary to recite,
as they all terminated in the moft favor-
able manner,

Daniel Donalfon, of a ftrong, robuft
conftitution, forty eight years old, and

Aaj formerly
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turned, and he was obliged to have re-
courfe to falts, or fome other purging me-
dicine, in order to obtain ftools. In this
manner was he generally attacked once
every four or five days; but as the reme-
dies he commonly made ufe of, had al-
ways given a temporary relief, I was not
defired to fee him till the 23rd. of March,
1786, when he was taken much worfe,
in confequence of the medicine having
failed in producing its ufual effec.

The pain with fome degree of tenfion
was general all over the abdomen, but
immediately below the navel it was more
fevere. At this part there was a confi-
derable {welling, which at firft feemed a
contraction of the abdominal mufcles,
but afterwards it appeared more likely to
be a colle&ion of air or fieces confined in
fome part of the bowels. He had pafled
no ftools for about a week, and his urine

Aajg had
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had been made frequently, and in {mall
quantity ; but there was no great appear-
ance of inflammation or fever, for no ri-
gors had attended ; the pulfe was fcarcely
altered from a healthy ftate, and as yet
he was not attacked either with ficknefs
or vomiting.

Previous to my feeing him he had
taken three ounces of falts, which had
produced no effet ; a ftrong dofe of jalap
and cream of tartar was then given, with
no better fuccefs. Extract. cathart. and
calomel having given relief in a former
fit, were now exhibited in large quanti-
ties, but with no advantage ; at the fame
time clyfters were had recourfe to, which
fometimes were retained but frequently
volded in the fame ftate as when injected.
It feems unneceflary to fpecify every par-
ticular remedy which was made ufe of.
It will fuffice perhaps, to mention, that

after
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As he was now much too weak to be re-
moved into the wafhhoufe, he was fup-
ported ; fitting on the fide of the bed,
with his feet in a tub. In this fituation
two or three pails full of the coldeft water
were poured over his legs and thighs, fo
that his feet and ancles were of courfe
conftantly immerfed in the liquid. This
operation was perpetually repeated for the
{pace of ten minutes, when he was fo
much affected by the intenfe cold, that I
judged it prudent to defift. He was
wiped dry, and put to bed. Within the
half hour, being then pretty well reco-
vered, a pint and a half of cold water
was injected by clyfter, and almoft im-
mediately after wet napkins were applied
cold to the whole abdomen, and renewed
as {oon as they became in the lealt warm..
The effe@® of this trcatment was fo

Bb ftrongly
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ceffary to continue their ufe, once in two
or three days, for fome time after the
obftru&tion was removed.

In about three weeks after the patient
had overcome this complaint, he became
afeitic.  As foon as this was perceived,
diuretics of various kinds were had re-
courfe to, particularly fquills and fox-
glove, but without effect. Cream of tar-
tar, in the quantity of an ounce, was
given every day; blood and mucus were
evacuated by it, but no water. Upon
the prefumption that the liver was con-
cerned in the produion of the difeafe,
large dofes of mercurial ointment, with
camphor, were rubbed over the region
of that vifcus; and calomel, to the
amount of fix grains a day, was for fome
time adminiftered; but, at the expiration
of three weeks, the fwelling had in-

Bb 3 ¢creafed
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On Sunday, March 17, 1793, about
noon, fthe was found in fits on the road—
fomebody bled her, and attempted to get
down remedies of various kinds, but not
fucceeding, and her complaint appearing of
an uncommon nature, {he was fent to the
parith workhoufe, and I faw her about
nine o'clock that evening.

She lay perfe@ly ftill, without the leaft
apparent motion—and refembled, as
nearly as I could imagine, a perfon who
had died in great agonies. The mouth
was half open, butthe lower jaw was im-~
movably fixed, for with the utmoft force
I could exert I was not able to move it
either one way or the other, even one

tenth of inch—-her head was drawn round

ftomach, &c» at the time the catamenia were upon her :
and they made their appearance previous to her fet-

ting out in the morning.

Cc g to
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carricd on {folely by the motion of the
diaphragm. She was infenfible to every
kind of ftimulus—pricking and pinching
the fkin—the volatile alkali applied to
the nofe, and even dropped into the eve,
did not produce the leaft effed : repeated
attempts had been made to get her to
fwallow, but to no purpofe, for not one
drop even of water could be got down.

‘The {ituation of this poor woman was
dreadful beyond the comprehenfion of
any one, who did not fee her—I do not
recollec that I was ever fhocked {fo much
by the appearance of any patient in my
life, and I was fo thoroughly imprefled
with the idea of the utter impoffibi-
lity of her furvival, that I thought it un-
neceflary even to attempt it. -

In the morning however I not only
found her alive but I found her better,
her jaws were clofed altho’ equally fixed;

the
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the {pafms in her throat and ftomach were
fomewhat abated, and her pulfe was more
diftinét, but fhe did not appear to have
the leaft glimmering of fenfe. ‘

Trifling as the alteration was, I deters
mined not to lofe one moment, or neglect
one remedy from which the moft diftant
advantage might be expe€ted—with this
view I began by giving fome weak brandy
and water, and in the fpace of twenty
minutes fhe {wallowed with infinite
difficulty, and apparent danger, a {mall
wine glafs fullj—fhe was then placed
naked on the floor, and cold water was
fprinkled and dafhed over her till fhe be-
came o chilled that it could not with pru-
dence be longer continued.

As foon as fhe was removed to her bed,
three drams of the ftrongeft mercurial
ointment was ordered to be rubbed into

various parts of the body, and ten drams
more
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more to beufed in the courfe of the day;
the powder of bark with wine was di-
reCted to be got down, in large quantities,
as often as poffible, and fifteen drops of
laudanum were to be given every hour.
In the morning {he began to move one of
her legs, towards evening the motion en-
creafed, and fome glimmerings of fenfe
were evident.

On the 1gth {he was comparatively very
much better in every refpeét—had fo far
recovered her fpeech and her fenfes as to
be able to give fome account of herfelf—
the had taken the bark and wine in tole-
rable quantities, and at times without any
material inconvenience—the diftrefs in
the throat much abated, but fhe com-
plained greatly of pain in the head and fto-
mach : from fome appearance of forenefs
in the mouth, the mercurial ointment

was
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was difcontinued, but every other part of

the plan was to be perfevered ini
The 2oth, In general the was better—
that is at particular periods her {enfes were
more perfe&—her deglutition lefs difficult
-—and the rigidity of the mufcles lefs
conliderable.—Five or fix times in the
day, however, fhe relapfed into. a ftate
fomewhat fimilar to that in which I firft
faw her—at one time fhe would lay per-
fectly extended and rigid, exhibiting the
moft perfe@t idea of a complete tetanus
—at another, the contraction of ‘the great
mufclesof the back and loins would over-
come the refiftance of their antagonifts,
and the body would be bent backwards in
the form of an arch,the whole weightreft-
ing upon the head and the heels-—at ano-
ther time, the abdominal mufcles would
have the advantage, fo that fhe would be
bentforward in the form of a femicircle—
{ome-
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felf occupy a fpace larger than the whole
book, and would after all be attended
with little real advantage——it will an-
fwver every good purpofe to mention that
at different times fhe was taken with every
poilible variety of that moft dangerous,
and diftrefhing diforder-—-the TETANUS

not one day elapled in the fpace of
- _fifteen aweeks, without feveral of thefe fits
attacking her ; fometimes they amounted
to twenty in a day, and continued upon
her ten or even twenty minutes ata time,
nay many days together fthe could fcarcely
be faid to be out of them, for the leaft
noife, or the moft trivial motion, ocea=
fioned a return of the fpafms, and when
they were not upon her, fhe lay in a
fainting, infenfible ftate, _
It would be equally tedious and wuns
interefling to relate particularly and at
length,
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About nine years {ince, this unfortu-
nate woman, while fhe was living at Mrs.
IHardwines boarding {chool at Greenwich,
drank by miftake a draught of beer, in

which a large quantity of powder of can-
‘tharides had been mixed, and which was
intended by the coachman as a love po-
tion for his fellow fervant. In half an
hour, fhe was taken with violent pain in
the ftomach, and bowels ; great pain and
difficulty of making water came on, and
at length a total fuppreflion of ftools and
urine ; the pain was fo intenfe as to ren-
der her highly delirious for feveral days.
The urine was regularly drawn off by
the catheter—but a vaft variety of means
were ufed without fuccefs, for the re-
moval of the inflammation, and the ob-
ftrution of the bowels“—among thefe fhe
enumerated the following ; an infinite

number
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{pafmodically out of the mouth. There
was confiderable difficulty in fwallowing
when the fpafms were upon her, but
when they were off, fhe was capable of
taking nourifhment without any material
inconvenience, She was always fo much
‘in her {enfes as to know thofe about her,
but {he had often a certain degree of mild
delirium and a wildnefs in her eyes.

The fits continued upon her the great-
eft part of the day, and for nine days fhe
had not an interval of ten minutes at one
time :—-at the expiration of the nine days,
however, all ker fpﬁfﬂiﬁdit and convulfive
complaints, quitted her fomewhat fud-
denly; her appetite returned, and fhe
gradually mended. As foon as fhe began
to grow better, a violent itch made its
appearance which for a long time with-
ftood the ufual remedies,

Dd 3 I did
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I had made feveral enquiries concern-
ing her having pricked and wounded her-
felf, but was conftantly anfwered in the
negative——on repeating the queftion how-
ever feveral times, fhe recolleCted what I
have already mentioned at the beginning
of the cafe, that five or fix weeks before
a thorn had run into her foot—as foon as
I had this information I examined the
part, and finding the fcar very evident,
made f{everal deep incifions into and about
it, and having nothing better at hand,
plugged them with pepper and oil of tur-
pentine, intepding to excite as great a
degree of inflammation in the part as I
could.

Cold water was poured over her feveral
times in confiderable quantities, and two
ounces of the ftrongeft mercurial ointment
was in the courfe of the afternopon and

ni ght
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that he had had a forenefs of the throat
three or four days, but that the day be-
fore it had increafed fo much he could
{carce fwallow---at the fame time a difor-
der in the ftomach came on, which in-
creafing with the forenefs of the throat,
rendered the fwallowing much more diffi-
cult.

Mr. Elyard, immediately difcovered
that he had the Tetanus and Locked Jaw
—-all the muicles of the body were in a
ftate of rigidity, but thofe of the trunk,
and inferior extremities, were more per-
manently affeted. When he lay fill
and the fpalfms were moderate, his teeth
might be feparated the tenth of an inch—-
but when from agitation of his mind,
exertion of his body, an attempt at fwal-
lowing, or any other caufe, the fpaiins
came on, the fight was truly diftrefling-—

it
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it appeared as if every mufcle in the body
was in a ftate of the moft extraordinary
exertion=—every two or three feconds the
body would be bent a little backwards, fo
as to reft on the head and the heels—in an
inftant it would become fttait, {o that the
patient would fometimes for a quarter of
an hour together he continually jumped
up and down in his bed with confiderable
violence. At the fame time the muicles
of the face became convulfed to a very
confiderable degree, infomuch that the
features were entirely altered, and the
face, particularly round the eyes, was,
from the violent a&ion of the mufcles,
inflamed fo as to refemble the erifypelas.
The jaws were then perfectly clofed ; and
the intercoftals, the diaphragm, and the
abdominal mufcles, being affeCted in
the  fame manner, refpiration became

Very
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leaft motion in the fpine or at the pelvis,
the body was of cdnfequence perfedily
{trait—raifing him by his heels alfo, the
weight of the whole body refted upon
them and his head.

14th. He continued much the fame as
yelterday—at times the rigidity was abated
fo that the jaws could be feparated the
third of an inch—the arms alfo could be
moved three or four inches from the body,
and the motion of other parts were in
proportion, but when the {pafins came on,
they were nearly as violent as ever, and
three or four times he appeared to have a
return of the epileptic affeGtion-—as this
however was but moderate—as his fenfes
were extremely perfeCt-—as he fwallowed
in the intervals of the fpalms freely, and
took wine and laudanum in confiderable
quantities (about an ounce of laudanum
in the day)---and as very frequent re-
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weight of the tumour is extremely incon-
venient tobe borne more than two minutes
at one time, and when he ftands he is
obliged on account of its fize to keep his
feet a full yard afunder. As foon as he
gets down ftairs he lies upon a fopha, "and
feldom moves from it until he returns to
bed. |

He has never experienced any difficul-
ty in regard either to his ftools or urine.
His general health he informs me has
been very good, and he at this time ap-
pears as hearty, as healthy, and in as good
{pirits, as any man breathing,.

In April 1793, without any previous
pain, inflammation or unufual incon-
venience of any kind whatever, the lower
part of the fcrotum burft, and difcharged
in the fpace of a few minutes, a gallon of
what he expreflfes to be “a very thick,

liver
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A Cimparative View of the Quantity of Rain and Evaporation in every Month for Nive Years—1786—1704.

The Higheft, Loweft, and Mean Height, and the Greatef Variation of the Barometer, Thermometer, and Hygrometer, for Nine

Years—17

86—1794-

The Mean of Nine Yeurs, i—of RAIN, 23 6j9—of EVAPORATION,

E. v e8| S.E dg0
Wi ore 2 S.W...HS.
N. ....43 ] N.E..:150
5.....448 | NNW.. 255

1787, 1788, 178g. 1790, 1791. 1792, 1793 _1794.
Rain. | Evap. |Rain. | Evap. | Rain. | Evap. | Rain. [ Evap. | Rain. | Evap. | Rain. | Evap. | Rain. | Evap, | Rain. | Evap.
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Mar, | 1.487| 2.007| T.754| 1.406 | 1.a32]| 1.473| o.792| .156| 1,985 0.986| 1.853| 2.391| I.224| 2.041] .794| 1.787] 1.453 )
April | 1.roz| 1,064 2.671| 0.675| 2.061| T.241| 3.57T| 2.¥57| 3.coo| 1.688| 2.460| 3.566| 2.967 | 2.917| 1.746| 1.528 | 2.827
May | 2.161| 1.693| 4.793 1.345. 5.003( 1.708| 4.419| 1.918 | 3.922| 0493 | 4.486| 1.358| 2.706| 0.635| 2.641| 2.635| 3.340
une | 1.805| 0.737| 4.873| 3.457 | 4.863| 2.574| 3.719| o.509| 5.804| ro3g| 5005 2.147| 3087 1206 3.418| o.507| 5.400
uly | o.618( 5,13g] 3.104| 2.133 | 5.421| 2.567 | 4.661| 2.296| 1.217| 2.973| 4274 | 5-995] 2.739] 2.246| 5131 o.815] 6.809
Aug. | 2.38¢ | f.102| 4.855| 2.738 | 4.248 | 1.450| 5.252| 2.671| 7.996] r.040| 4041 | 3.940 5.§31 1.430] 4-23%| 1.331| 4.376
Sept. | 2.726| 1,000 2,596 2.859 | 2.408| 2.367| 3.106| 0.497| 3.034| 0.429| 3.956| 2.953| 1.829| 2.902| 2.290] 4,433/ I.70§
O&. | 1279 2.774| 1.632 o.lﬁg 1.941 | 4.030| 2.567| 1.260 | 1.824| 2.927| 1.446| 2.761| 1.164| 1.594| 1.629] 4.968| 1.228
Nov. | 2.948 | z.191| 0.688 | 0.735| 0.789| z.705| ©.789| 3.194| 1.049] 3.600| 1.245| cib37| 1.108 | 2.239| 0.591| 4.525|.0.506 )
Dec. | 1.466| 3.493] 0.290| 0.049 | 0.050| ©.791| 1.163| 5.223| o.715| 1.bgs| o.§70| 2.197| o.570| 2.402 | 0.265] 1.260| 0,237}
Total |27.796 [23.174 [28.109 :13.3:c|39.607 25.645|31.431 |18.721|31.902 |23.490 |11.905 [30.674 |24.768 |23.541 [23.825 [25.448 |29.153 ]

S

The Mean Number of Objfervations of the Appearances of the Sky, for Nime Years, bave been .:'u the follswing Proportion :
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