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Reccived November 135, 1770,

XXXIX. Some Experiments on Putrefaétion;
by F. L.F. Crell, M. D. and Profeffor
of Chemiflry ar Brunfwick,

Read Nov. 7, \HE celebrated lord Bacon[a] has,

K R without doubt, thewn a very great
{agacity, in pointing out to pofterity, putrefaltion, as a
{ubje, worthy of making further inquiries into; and
Certainly, as there happen daily fo many changes,
not only in the inanimate, but alfo in the animate
World, carried on by its means; the know-
ledge of every thing relating to it muft clear up
a great many points in natural philofophy, not tho-
roughly underftood before. But thefe inquiries ought
to be ftill of more confequence to mankind, as
health depends greatly upon keeping in due bounds
putrefadlion, which the body naturally tends to. For
thefe rea‘ons, Sir John Pringle deferves, befides his
other eminent merits, very great praifes, on his hav-
ing made many experiments on this fubject; and
medicine is indebted to him for confiderable improve-
ments refulting {rom them. He has befides opened

[a] Nat. Hift. Cent. 1V,
the
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the way to many other gentlemen, among whom
excell Dr. Gaber, and Dr. M¢Bride, whofe nume-
rous experiments fhew the ingenuity, and fagacity,
they are poflefled of : but the fubject is not yet ex-
haufted, nor will it be very eafily. 1 have made
fome’ experiments relating to it; and fhould be very
glad, if they threw a new light on fome points of
the greateft importance to medicine.

Dr. Gaber has proved, by his experiments, the pre-
{ence of a volatile alcali produced by putrefaction ; but
as he did not difcover by the fame proceedings [4] any
in its beginning or end, though there was a very
putrid fmell, he denies its exiftence in thefe ftates,
and concludes, that this volatile alcali is not a necef-
fary produ@ of putrefaction [¢]. This do@rine
feemed to me not quite conformable to the phano-
mena : for, as all fmell, as much as we know at leaft
till now, depends on a faline matter, joined with a

(6] A&a Taurinenf, Vol. I. p. 78. Cum attegerint fummum
effervelcentiae gradum, continuato ejufdem loci calore effervef-
centige vim amiferunt, P, 79. Citius plerumque prodiit foetor,
quam alkali, idemque tardius defiit. P. 82. Maffam inde relinqui
foetentiflimam, fed emiflo alkali ad eftervelcentiam ineptam.

[¢] 1d. p. 83, 15. Quum foeteret graviffime refiduum deftil-
lationis, quamquam omni alkali orbatum, manifeftum videtur, ab
alkali foetorem exaltari quidem pofle, & magis penetrantem
effici, non autem ab eodem produci; quandoquidem fupereft eo
fublato—16. Videtur is odor a volatilibus admodum particulis
proficifci, fed quae ab alkali diffimiles funr, plerumque citius
gignantur, tardiufque diflipentur — alcalefcentia adefle poteft
medico foetori conjunéta—viciflim maximus foetor abfque alcali—
Ex quibus differentia inter foetidas alcalinafque partes confirmari
videtur—P.84, 17. Videtur alcali non efle produéum neceflari-
um putrefactionis neque gradum alcalefcentiae gradui putrefacti-.
cnis refpondere.

T phlogifton,
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phlogifton, and the faline matter producing the putrid
ftench, was not very likely an acid; I fuppofed it to
be a volatile alkali, which, involved in phlogiftic
matter, might fly off, before the alkali was deve-
loped. I wanted to know by experiment, if I was
right; for this purpofe, I put, the rgth of June
(the thermometer being 58° of Fahrenheit, and con-
tinuing between 58°and 62° all the time I obferved),
in a pretty large receiver, fome beef cut in very {mall
picces ; 1 covered the bottom with it thinly, and
poured upon it water, about two inches high. The
22d, the putrid {fmell was very fenfible: but I let it
ftand till the 24th, when I poured oft the fluid [4],
adding again about the fame quantity of water to
the fleth. 1 filtrated then the cflluid through a piece
of fine linen, and mixed with fome of it the fyrup
of violets, which it did not alter; neither did it effer-
vefe with the fpirit of vitriol, diluted to a fharpnefs
near that of the vegetable acid. I thought of keep-
ing it in digeftion for fome days; but, for fear that
fome little folid particles might have pafled through
the linen, and by that means, in growing putrid,
might give fome alcali, and render the trial in-
accurate, I diftilled the fluid by a heat of about 160°,
after which, I repeated the trial with the fyrup of
violets and the fpirit. of vitriol; but it produced no

[4] Tt requires fome attention to find out the proper
time when to pour off the liquor ; if it is done too foon, it will
give too little volatile alcali to be much fenfible by experiments ;.
for, though it fmells firongly, it is known how little matter is re-
quired to produce a ftrong fmell. Ifit is delayed too-long, it
fhews already figns of an alcali, For that reafon, I.made many
experiments in vain,

change,
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change. T then put it, the 25th, into a retort, fitted
to it areceiver, applied to the jointure a ring of pafte
made of flower and water, covered it with a piece
of wet bladder, and expofed it in a balneum arene to
a heat of 108°to 116° till the 2gth of June, when
the whole fluid was diftilled over. I perceived dur-
ing this operation, that the liquor, from being quite
tranfparent, grew turbid; the firft diftilled tranf-
parent fluid grew alfo turbid in the receiver, and at
the bottom of the retort there was a fmall fettlement
of a whitith earth. The liquor had a particular
fmell, but quite different from a putrid one, inclining
to the volatile alcali ; and fhewed a flight but fenfible
degree of effervefcence with the fpirit of vitriol ; and
the f{yrup of violets was turned evidently green
by it.
yIn the mean time, the fleth with the water con-
tinued to emit a putrid ftench ; and the 28th of June
I found the fluid colouring the fyrup of violets greenith,
and fhewing a kind of effervefcence with the acid.
Both thefe qualities were increafing every day, till the
8th of July, when, on account of a journey, I could
not obferve it any longer. 1 had left the mouth of
the receiver open; and on my return the 1ft of Au-
guft, I found an exceeding putrid fmell; I covered
the veflel; and the 2d, examined the fluid, but it
did not effervefce any more. I then filtrated the lis
quor but the flefh was fo rotten, thata great many
particles pafled through the linen, and rendered it
turbid. 1 put it into a retort, adapted a receiver,
and luted it, as before-mentioned; the heat was alfo
the fame, between 108°and 116° In this warmth it
continued for about four days, when the fluid was
diftilled
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diftilled over. On opening the veflels, the fmell was
again entirely changed, not near fo difagreable as be-
fore. In the receiver I obtained a fluid, which
turned the fyrup of violets green, effervefced very
fmartly with the very fame {pirit of vitriol I had
ufed before; gave the fmell ofP a volatile alcali, on
adding to this the fixed alcali; praecipitated the calces
of metals diffolved in acids, and fhewed itfelf by
all proofs a true volatile alcali, In the retort re-
mained a yellowith matter, almoft without any finell.
I put to it fome water ; and after 24 hours, it gave
the herbaceous fmell, but fhewed no figns of any
alcali. I let it ftand four days longer: the her-
baceous {mell continued ; but there was no alcali to
be difcovered. I diftilled it with a gentle fire: but
neither then did there appear an alcali[¢]; and by
applying a ﬁron%er fire, 1 got nothing but a kind of
empyreumatic oil.

I had poured, the 3dof Auguft, fome frefh water on
the putrid matter ; its putrid {fmell continued; the
7th I decanted the fluid, filtrated it, and made it
undergo the fame operation, with exactly the fame
eff:(t as before ; which I did again the 11th, with
the very fame effect. I did not repeat it oftener, as I
had occafion for this putrid flefh to fome other pur-
ofe.
F Thefe experiments thew, I think, that the-volatile
alcali 1s prefent as long, at leaft, as the putrid {mell

[¢] What this herbaceous fme}l did depend an, Idid not en-
quire any farther, as not relating to medicine, fince a living
body never was found in fuch a ftate : but very likely it depends
on fome volatile aicali, which is perbaps in fo very fmall a quan-.

sty as nat to be perceptible by experiments. .
continues,
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continues; and that this volatile alcali is the bafis of
it, becaufe, as this was diftilled over, the refidaum,
being ftill in intefline motion, got only the her-
baceous finell. The reafon, why the volatile alcali
has been diftintly obferved at a certain period of
putrefaction, and not in the others, is, I believe, this;
the volatile alcali has, it feems, a tendency,
to difintangle itfelf, by inteltine motion, of all fuch
matter as it is involved with ; butif it is not combined
with fuch fixed matter as retains it till it has gone
through all its evolutions, it is, being itfelf volatile,
carried off by the ftill more volatile phlogiftic matter
with which it is commonly joined. For this reafon,
I fuppofe, the putrefying matter fhews in its begin-
ning no fign of "a volatile alcali; becaufe its
fmell depends only on thofe particles, which have
been on the furface, without any ftrong cohe-
fion with the fubftance. In the farther progrefs of
putrefaction, the matter invoiving the alcali, or form-
ing it, is intermixed, and in. cohefion with the
folid particles of the fubftance, and is by thefe
means retained till the alcali is come to its purer
ftate. Towards the end of putrefaction, the cohefion
of thé particles being almoft cntirely taken off, the
volatile alcali is carried off before it can go through
all its ftates.

If it is therefore true, that the volatile alcali is
effential to, or at leaft always prefent in putrefaction,
it feems to follow, that the alcalies never can be
ufed in living bodies, as antifeptics [ /], for laying

[£] It is very difficult, methinks, to account for the antifeptic
power of the volatile alcali, and other{alts, on dead animal fub-

Vor. LXI. X x ' afide
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afide their ftimulating quality, which muft prevent
their ufe in moft of the putrid difeafes, they would
increafe the morbific matter, by being intimately
mixed by circulation with phlogiftic matter, which
they find in abundance in fuch bodies. It has been
objeted to this, that the exhalation of ftale urine,
though thewing a great quantity of volatile alcali, is
inoffenfive to health [¢]: and that fome perfons have
taken the volatile alcali in very great quantity, with-
out its bringing on a putrid difeafe[4]: but there

ftances: T once thought, that as the ammoniac falt, nitre, &c.
bring down the thermcmeter feveral degrees, perhaps all thefe
falts acted by inftantly abforbing the heat produced by the
beginning inteftine motion ; and that, as a certain degree of
warmth is neceflary to putrefaction, in preventing this degree
from coming on, it might hinder the whole operation. To fee
by experiment how far this might be true, I put into phials a
certain quantity of water, with that proportionate quantity of
2lcalizs, fixed and volatile, fal ammoniac, &c. which Sir John
Pringle had found { Append. p. xvi. xvii.) to be antifeptic; and in
one as much pure water as a ftandard. I flopped every
one of them with a cork, in which 1 had made a hole for a
thermometer of Fahrenheit. I expofed all thefe phials to the
fame heat ; Sir John had ufed about 21205 but I found, that both
thofe with the falts and that without it marked the fame degree
of heat; and that therefore the abforption of heat can by no
means be the reafon of the putrefaétion being flopped. May
this phenomenon not depend upon the falts penetrating the
body, and giving to the particles more puné?a contalius (according
to their greater or lefs affinity) ? and may not thefe falts, in aug-
menting cohefion, hinder the fluids from feparating themfelves
from one another, and, in conlequence, prevent inteftine mo-
tion? Is this not fomewhat confirmed by the a&ion of ad-
ftringents ? and by the moft powerful altions of metallic falss,
as being of the greateft {pecific gravity?
{g] Sir J. Pringle, Append, p, vi.
f4]) Id. ibid. p. xcii.

are
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are however fome examples[i], where it has been
hurtful. It is urged further, that a perfon, being
only for a fhort time expofed to really putrid exha-
lations, may be infeCted with putrid difeafes; and
therefore that this effe of putrid exhalations does not
depend on the volatile alcali, as it may be taken pure
in very large dofes, without producing fuch eftets.
To this I reply, by an analogous inftance; a finall
quantity of ferment will bring on fermentation in a
large mafs of fermentable matter, and yet as much acid
as could be obtained from the ferment, far from
exciting an inteftine motion in the fermentable matter,
would rather check it; butcan it, for all that, be
denied, that the involved acid in the ferment is the
chief caufe of fetting the whole mafs in fermentation?
In the fame way, the alcali combined with phlogiftic
matter may produce fuch inteftine motion as the
pure alcali cannot; and very likely the firft would
not produce it, if the volatile alcali in it could be
changed. » ‘

To bring this about, the moft powerful means feem
to be the ufe of acids; and the moft celebrated
phyficians agree in the good effe@ they have
obferved from acids in putrid difeafes, and re-
commend them ftrongly.  Dr. MBride thinks o-
therwife, and his reafons are thefe : Sir/t that
if the acids came unchanged to the abforbent
veflels, they would not admit of them (£]; fecondly,

[/) Huxham on the fore throat, p. 67,68. Ejufd. Effay on
fevers, p. 118, edit. g.

[#] Experiment. Effays, edit. fec. p. 20. The auftere acid
(generated in the firft paflages of weakly perfons) is exadlly in
the fame flate with a foreign acid, for the laGeals will adnit
none of it.

Xx 2 : - if
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if they did, they would be dangerous [/]; and thirdly
that they are quite changed, before they leave
the prime vie[m]. As for the firf, I do not
know what reafons Dr. M‘Bride founds his affer-
tions upon, as acids never are given in fo concen-
trick a ftate, as by their aftringency to make thefe
veflels thut up their orifice; and as metallic falts
themfelves are abforbed in their very compound
ftate (which feems clear with regard to the corrofive
fublimate, and other fuch faline preparations), I do
not fee, why the fimple acids could not be abforbed.
The fecond reafon feems to be founded upon fome of
Dr. M<Bride’s experiments (p. 132, 133), v/2. that
putrid fleth, fweetened by diftilled vinegar and fpirit of
vitriol, was firm ; but on being boiled went quite to
pieces, whereas that fweetened by volatile alcali did
not. But, I conceive, thefe experiments are not
applicable to a living body: for the acid being
there mixed with the fluids, cannot a& in this way
on the folids, till the fluids are (if I may ufe that

[7] Ibid. p. 134. the acids diflolve the elementary earth,
and thus deftroy the texture of that fubftance, whofe foundnefs
they are fuppofed to reftore.—P. 148. we are not to expedt, that
they are to pervade the minute branches of the vafcular fyftem ;
when indeed it is evident, that they ought not to be allowed to
pafs into the blood in their acid form; fince it is plain, that,
from their diffolvent nature, the body muft be deftroyed, andits
moft {olid parts melted down to a jelly, if naked acids were to
be received into the general mafs of fluids.

[m] Ibid. p. 148. acids are neutralized during the alimentary
fermentation ; and therefore they cannot act as acids, by fatur-
ating any thing of the alcaline kind that they mest with in
their courfe of circulation,

expreflion)
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expreflion) fupra-faturated with the acid [#], which
in putrid difeafes cannot be the cafe. And far-
ther, a heat of 212° of Fahrenheit never can in-
creafe the action of the acids in living bodies, as it
did in the experiments; for, though Dr. M<Bride
denies this confequence, and will prove the contrary,
as the fleth with the alcali did not diffolve ; yet this
circumftance proves nothing more, than that the ve-
latile alcali has not fuch power of diffolving the
gluten of animal fibres, as acids have; for, if the
effe¢t depended only on the action of the acids by
themfelves, the fleth would rather have been diffolved
when immerfed in them, than when boiled in
water.—The DoGor befides feems not quite confiftent
on this head ; for, p. 151, he fays, « Adftringents can
only ¢ be of importance in thofe cafes, where, from
< extreme relaxation and refolution of the folids, the
¢« diffolved fluids are {uffered to tranfude, and either
¢ form fpots of different hues, or run off by a&ual
« hemorrhage ; here, indeed, the acid of vitriol, as
¢ an aftringent, not as an acid, is found of great ufe
“in gaining time.” "As the acid could not exert its
aftringent power on the veffels, without coming to the
Jecunde vie (p. 153.) he feems not afraid, in this
cafe, of its melting down the mioft folid parts to a
jelly.

In proof of his third reafon, he alledges fome
experiments ; viz. the third, p. 40, where a mixture of
Se/b, bread, lemon juice, and faliva, did not effer-
vefce, after fermentation with an alcali; and the sth,

[#] This has, it feems, happened in fome rare cafes quoted by
Dr. M¢Bride, and Dr. Haller, p. 148.

p- 42,
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p- 42, where a mixture of bread, water, faliva, ard
fpirit of vitriol effervefced {martly, before the in-
teftine motion; but not at all after it. I could
obje& againft thefe experiments, and efpecially the
sth, that perhaps the proportion of the faliva to the
acid was too great, and that a perfon in a putrid
difcafe ought to take more acids than could be neu-
tralized by the inquiline liquors. However, I will
not infift on this; and fuppofe thefe experiments to
be quite applicable to the cafe : but if thefe mixtures
do not effervefce any more, does it follow, ¢ that
¢¢ they are neutralized, and therefore at as acids, by
< faturating any thing of the alcalinous kind, that
¢ they meet with, in their courfe of circulation #”
There are fome faline bodies, which do not effer-
vefce when mixed together; which will, however,
change one another’s nature. Thus £, e. brimftone,
mixed with a ftrong fixed alcali, does not effer-
vefce [o], but changes, on being diffolved, the nature
of the alcali. A folution of foap does not effervefe
on the addition of an‘acid, but joins with the acid,
and neutralizes it. - Thefe inftances made me fuf-
pect the conclufion drawn by Dr. M‘Bride from his
experiments; and to clear up thefe doubts, in this par-
ticular cafe, I referred to experiments. For this purpofe,
I mixed, the 4th of Auguft, the thermometer being at
64°, three ounces of faliva, a dram of the liquor of

[2] This applies alfo to the folution of brimftone in limewater,
out ot which the lime particles have been precipitated, by the
intodu&ion of fixed air.

putrid
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putrid fleth, and-a very fmall quantity of bread : and
added as much of the diluted fpirit of vitriol, as to
make it four, and effervefce definitely with the
alcali. There was not any fign of inteftine motion
till the 7th of Auguft, when from time to time
fome air bubbles, and alfo fome folid particles, rofe to
the top ; and this continued till the 8th, Not per-
ceiving any farther motion, I poured oft the clear
liquor, which did not effervefce any more with the
alcali. I mixed, the gth, fix drams of the putrid
liquamen, with about the double of this liquor,
and put in befides four folid pieces of flefh,
which had lain three days in the liquamen : thele
pieces were of a prodigious ftench, and fo rotten,
that with the lealt force they were torn to pieces.
There appeared no figns of inteftine motion: the
roth, the putrid fmell was very much abated: the
11th, it was changed, and there remained only a
fmell much like that of found flefh: the pieces were
without any fmell, and had acquired again fome
degree of firmnefs. In this condition they re-
mained for a week, and I did not cbferve them
any longer.

This experiment praves, I believe, that acids,
though changed in the alimentary canal fo far, as
not to cffervefce with alcalies, may notwithftanding
check putrefaction ; and that, therefore, their ufe is
of great confequence, and ought not to be omitted
in putrid difeafes. Though Dr. M‘Bride believes
that thefe difeales may be cured with fermentable
fubftances only; I muft own that I do not agree
with him, and am not quite convinced of- his opi-

Voor. LXI. Xx a4 niow,
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nion, that putrefaGion depends. only on the lofs of
fixed air. I rather believe this an effe¢t than the

caufe of putrefaction ; but I fhall refer this fubje&
to another occafion,

END OF PART 1



