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INTRODUCT I ON.

I Shall make no apology for writing the
following diflertation, confidering it as a
duty incumbent on every member of the
LYCEUM MEDICUM to promote, to the utmoft
of his abilities, the purpofes of its eftablifh-
ment ; and although I may fail in throwing
all the neceffary light upon the fubje&, I
muft content myfelf with the fatisfaction of
having done what I conceive to be my duty,
and with having paid the only compliment
in my power to the rpaTrRONS, and promoters
of the Society, by fthowing an honeft ambi-
tion to acquire thofe honours which they

have held out as the reward of our exer=

tions.
B
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¢¢ THE PROPERTIES OF PUS; PARTICULARLY
THOSE WHICH DISTINGUISH IT FROM OTHER
SUBSTANCES. THE CASES IN WHICH IT IS
FORMED. THE TIME ITS FORMATION RE-
QUIRES; AND THE EFFECTS IT HAS UPON
THE ;snDY.”

IN treating of PuUs, its properties, and its effects upon
the body, as marked out in the thefis, it will not
avail much to enter into the opinions of either the
ancient or modern authors refpecting it; or examine
the arguments by which thefe opinions have been
fupported, fince that would, in fome meafure, be de-
viating from the thefis before me, and would lengthen
this differtation much beyond its proper limits, without
enlarging, in any degree, our knowledge of the fubject.
I fhall therefore avoid controverfy, and endeavour, by
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experiments and obfervations, to inveftigaté the dif-
ferent parts of the {ubject.

It may not, however, be improper to take notice,
that the moft generally eftablithed opinion of the na-
ture of Pus, was, its being compofed of both folids
and fluids. It was diftinguithed by the term, ¢ True,
or laudable Pus”; and was fuppofed to differ mate-
rially from a fimilar difcharge called, Mucus. Yet
the diftinctions between Pus and Mucus have been
very ill defined : there was thought to be a difference,
in their appearance to the eye ; but the principal mark
of diftinction arofe from a breach of furface being be-
liecved neceflary to the formation of Pus, but not of
Mucus ; confequently, when there was no breach in
the folids, the difcharge was only Mucus.

This notion of Pus muft have taken its rife from an
idea that the folids of the part were broken down into
Pus. The phyfiologilts, who formed this theory,
cannot, however, be faid to have made their diftinc-
tions with great accuracy, fince the difcharge, in
confequence of a blifter being applied to the furface of
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the body, was admitted to be Pus; although in fuch
cafes there is no lofs of fubftanze, and therefore the
difcharge fhould have been called Mucus.

To afcertain the real difference between Pus and
Mucus, has been confidered an object meriting the at-
tention of fome of our moft eminent {furgeons, although
they have not yet been fortunate enough to difcover it.
This muft have arifen from their adhering to the hy-
pothefis which I have mentioned; and which not being
founded upon the principles of the animal cconomy,
can never explain, fatisfattorily, any of the operations

in the living body.

The appearance of a difcharge produced from the
fecreting furface of an internal canal, or E):{CI'EI'.GI‘Y duct,
when the refult of common inflammation, is exaétly
fimilar to a difcharge, in confequence of inflammation,
in any other part of the body. The only refpett in
which they differ, is ; that in the one cafe there is no
breach of furface, and in the other there moft com-
monly appears to be one. The one is fuppuration
alone; the other, fuppuration attended by ulceration.
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In the prefent inquiry I fhall confine.myfelf to the
_ collecting thofe properties and circumftances which I
confider to have been afcertained refpecting Pus; and
{hall endeavour, by inveftigating others not fo well
underftood, to render the hiftory of it more complete.
I do not mean to take to mylelf the merit of all the
obfervations contained in this differtation, many of
them being the refults of the labours of others, much
better qualified than myfelf for phyficlogical inveftiga-
tion.

Having attended feveral courfes of the phyfiological
and pathological le¢tures of one of the celebrated Patrons
of this Society, and having paid particular attention to
his opinions, refpecing Pus, I thall avail myfelf, in the
prefent inquiry, of his obfervations; and as the view
which I mean to take of this fubject may, to many,
appear new, it will not be amifs to obferve, that I fhall,
through the whole of this inquiry, confider Pus as a
fluid, whofe formation depends upon a procefs in the
animal ceconomy, analogous to glandular fecretions.
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Although I mean to confine myfelf to the confidera-
tion of thofe circumftances which are effential to the
formation of Pus in a living animal body, yet the
opinion of a preternatural degree of heat being produ-
ced in inflammation, which has been fuppofed necef-
fary to the formation of Pus, is at prefent fo prevalent,
that it will be neceflary, before we enter upon the in-
veftigation of our fubjec, to fhow the degree of heat
which is really found to be prefent in inflamed parts in
different fituations in the body.

The heat of inflamed parts has been fo well afcer-
tained by Mr. HunTER, whofe experiments on this
{ubject are given in his leGures, that it will not be
neceflary for me to do more than to give an extract
from his lectures on that fubject.

EXPERIMENT I.
“ An incifion was made into the thorax of a dog,

about the centre of the right-fide, and a thermometer
was introduced, with the ball in conta@, or nearly fo
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with the diaphragm, the heat was 101°. The wound
was filled with lint, dipped in falve, to prevent its
healing, and the whole covered with fticking-plafter :
the day following the heat was found to be exaétly ror1°.

EXPERIMENT 1I.

The heat of the reGtum of a dog, three inches from
the anus, was accurately afcertained by a thermometer,
and afterwards a folution of corrofive fublimate was
inje&ted. The day following the heat was found to
be a little increafed, but not half a degree, although
the inflammation, produced by the corrofive fublimate,
was very confiderable. -

EXPERIMENT III.
The heat of the re¢tum of an afs, was found, by

the thermometer, to be g9° and a half; and feveral
different trials gave the fame refult. A mixture of
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muftard and ginger, in water, was thrown up. In
twelve hours the heat was 9¢° and a half.

EXPERIMENT 1V,

A folution of corrofive {fublimate was injected into the
retum of the fame afs, and in twelve hours the heat
of the part was 99° and a half. In twenty hours it
was the fame. In fixty hours it was increafed to
100°. 'The injeGtion had irritated the reum fo much
as to bring on tenefmus, and a difcharge of blood.

EXPERIMENT V.

The heat of the vagina of an afs was 100°. A fa-
turated folution of corrofive {ublimate was injeed. In
two hours the heat was 99°. The next day, in the
morning, 99°; and in the evening 100°. The fecond
morning 99" ; in the evening 100°. The third morn-
ing 99° ; in the evening 100°.

C
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This experiment was repeated fevéral times on the
{fame afs, and the refults were fimilar. The inflam-
mation was very confiderable, and the cavity of the
vagina was almoft obliterated by adhefions, in confe-
quence of the coagulable lymph thrown out upon its

inner f{urface.

EXPERIMENT VI.

An oblique incifion was made into the glutzi muf-
cles of the thigh of the fame afs, about two inches in
depth : the heat of the bottom of the wound was 100°,
which was exactly the heat of the vagina. A plug of
wood, two inches long, inclofed in a tin cannula, one
inch and a half long, was introduced into the wound,
fo that the wood projeted half an inch beyond the
cannula, and filled up the bottom of the wound. They
were kept in this {ituation by means of threads.

The next day, the wooden plug being withdrawn,
and the thermometer introduced to the bottom of the
wound, through the tin cannula, the heat was found
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to be 100°, both‘in the morning and evening. The
fecond day, the heat of the bottom of the wound, in
the morning, only g99°; in the evening 101° and a
half. The third morning 99° ; in the evening 100°.

EXPERIMENT YVII.

A wound was made into the abdomen of an afs, and
a folution of common falt injected into the cavity,
which produced a violent inflammation there. The
next morning the heat of the vagina, examined by
a thermometer, was 99° and a half; which is nearly
the natural heat of that part. In the evening it was
increafed to 101° and a half. On the fecond morning
the heat of the vagina was 100" and a half, and in the
evening the fame.

EXPERIMENT ¥iII.

A man had the operation for the radical cure of the
hydrocele, performed at St. George’s Hofpital, by Mr.
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Hunter. When the tunica vaginalis was l2id open,
the ball of a thermometer was applied to the fide of_ the
tefticle, its heat was 92°; the cavity was filled with
lint dipped in falve, that it might be occafionally re-
moved, and next day the heat was found to be ¢8” and
three-fourths.”

From thefe experiments it is evident, that the in-
creafe of heat which takes place in a part, during the
prefence of inflammation, however confiderable it may
appear to our fenfations, is no more than bringing it
nearer to the ftandard heat of the fource of the circula-
tion ; and therefore in parts near the heart, we “have
no fuch increafe during that procefs ; but in parts at
a confiderable diftance, and in {fmall projeting parts,
we find the heat to be increafed feveral degrees.

We cannot therefore admit that any preternatural
degree of heat is neceffary for the formation of Pus,
although the ftandard heat, or nearly {o, of-the body,
would feem to be required for the full and complete
action of inflammation, by which procefs Pus is
formed.
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From the above experiments it appears, that the
heat prefent during inflammation is greater than the
ftandard heat laid down by authors : this, however,
arifes from that ftandard not having been taken from
the heart, but from the fuperficies of the body, which
admits of confiderable variation in its heat.

The heat of the re¢tum is found, from the colleéted
refults of a number of different experiments on living
animals,* to differ from that of the heart about one or
two degrees, it being one or two degrees colder; a
knowledge of which fa¢t makes the ftandard heat of
any animal very readily afcertained with a tolerable
degree of accuracy.

The reGtum of a puppy is 100° of heat; of an ox
99° and a half ; of a rabbit gg° and a half; of a man
98" and a half; therefore the ftandard heat of thefe

animals will be as follows : that of the puppy 101° or

#* Vide Mr. Hunter’s Obfervations on certain Parts of the Animal

(Economy, where a thermometer adapted for experiments of this

kind is defcribed.
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102° ; of the ox 100" and a half, or 101° and a half;
of the rabbit 100° and a half, or 101° and a half; of
man 9g° and a half, or 100" and a half.”

IT is difficult to give a definition of any thing, the
properties of which are not well afcertained; but as it
i1s neceflary that I fhould particularize the fubftance
which I propofe to inveftigate under the term Pus, I
thall define it to be a whitifth fluid, made up of globs
ules, and a tranfparent aqueous liquor. Its produc-
tion depends upon inflammation having previoufly
taken place in fome part of the body, either in
the common reticular membrane, upon the internal
furface of circumicribed cavities, or the furfaces of

internal canals, which I fhall call excretory dudts.

Inflammation is neceflary for the formation of Pus ;
and although a fluid, fomewhat fimilar, is produced
without any preceding inflammation, fuch fluid not
having all the properties of true Pus, can be readily

diftinguifthed from it.
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Pus, whether it is formed in the cellular membrane,
upon an invefting membrane, or on the internal furface
of an excretory duct, has exaétly the fame appearance,
and general properties ; I fhall therefore make no di-
ftin&tions between Pus produced under this or that pe-
culiar circumftance, believing it, when preceded by
the fame degree of inflammation in a healthy conftitu-
tion, and when free from any extraneous {ubftances, to
be the fame fluid; but, as a difference in Pus may arife,
from a variety of caufes, I fhall endeavour firft to mark
thofe properties which really belong to it in a healthy
ftate of body; and afterwards mention the variations
to which it is liable.

Pus, taken from a healthy fore, near the fource of
the circulation, as on the arm or breaft, ‘readily {epa-
rates from the furface of the fore, the granulations un-
derneath being fmall, pointed, and of a florid red
colour, and has the following properties : It is nearly
of the confiftence of cream ; is of a white colour ; has
a maukifth tafte; and when cold, is inodorous ; but
when warm, has a peculiar fmell. Examined in the

microfcope, it is found to confift of two parts, of
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globules, and a tranfparent colourlefs fluid : the glob-
ules are, probably, white, at leaft they appear to have
fome degree of opafity : its fpecific gravity is greater
than that of water : it does not readily go into putre-
faction : expofed to heat, it evaporates to drynefs ; but
does not coagulate : it does not unite with water in the
cold of the atmofphere, but falls to the bottom ; yet,
if kept in a confiderable degree of heat, rifes, and dif-
fufes through the water, and remains mixed with it,
even after having been allowed to cool ; the globules
being decompofed.

¢« Pus,* poured upon the vitriolic acid, {wims on the
furface, and no effervefcence takes place ; but the mix-
ture, upon ftanding two hours, becomes femiopaque,
and of a dark purple colour.

* As the hiftory of Pus might be deemed imperfect, without the
chemical combinations and analyfis being mentioned, I have given
the following inveftigation, as far as relates to chemiftry, from the
thefis of Dr. Brugman, who graduated at Leyden in 1787 ; but as
there is nothing contained in many of the experiments which throws
much light upon the fubjeét, in the view which I have taken of it, I
have only repeated thofe which appeared to me deferving of particular

attention ; refting the others wholly upon Dr. Brugman’s authority.
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Upon Pus being added to the ftrong nitrous acid,
an effervefcence takes place, and the mixture becomes

green, afterwards pellucid, and then yellow.

Mixed with the phlogifticated muriatic acid, it does
not feem at firft to unite with it, although fome glob-
ules of air are let loofe ; but in the courfe of two days
the mixture becomes an homogeneous ath-coloured
mafs.

Pus, when mixed with the fixed vegetable alkali in
the form of oleum tartari per deliquium, is neither dif-
folved nor coagulated by it.

With the fixed foflile alkali, in folution, a {mall
portion of the Pus unites with it, forming a milky
fluid, and the reft falls to the bottom; upon adding the
weak nitrous acid to the folution, the Pus is feparated
in form of a vifcid ath-coloured fluid.

The volatile alkali, in a dry form, if mixed with

-equal parts of Pus, becomes exceedingly vifcid : upon

the addition of water, equal to its bulk, the folution is
D
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homogencous, femipellucid, and white; and is feparated
by the nitrous acid in form of a vifcid white film on
the top of the liquor.

Cauftic volatile alkali diffolves a confiderable por-
‘tion of Pus, but not the whole of it, forming a very
vifcid fluid : upon adding water the Pus is feparated in
form of a mucilage : the fame effect is produced by any
of the acids.

Cauftic fixed alkaline lixivium, wholly diffolves an
equal quantity of Pus, forming a very vifcid fluid ; but,
upon adding water, it is all depofited in a vifcid form.

Upon adding vitriolic acid to the folution of Pus,
in cauftic fixed alkali, the Pus is precipitated in form
of a white powder : if it is the weak nitrous acid, the
Pus is feparated in form of flakes, fwimming in the
liquor : if the muriatic acid, it is feparated in form of
a vifcid film upon the furface.

The neutral falts in {folution have no a&ion on Pus;
it may, however, be obferved; that Pus finks fooner in

them than in water, fo that they appear to thicken it.
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The earthy falts produce thefe effe@s more evidently;
and the metallic falts in a ftill greater degree.

Alcohol condenfes Pus by uniting with its aqueous
parts ; but neither coagulates nor diffolves it.

Pus, when freth, contains neither an acid, nor an
alkali; but being allowed to remain expofed to a
moderate degree of heat, it takes on other properties,
acquires a pungent {mell ; it changes the {yrup of vio-
lets, red ; corrodes copper, turning it green, fhowing
figns of an acid quality, from taking on the acetous
fermentation.*

The chemical analyfis of Pus is as follows : Eight
ounces and a half of thick yellowith white Pus, quite

* To afcertain whether Pus turns four before it putrifies, I expofed
fome Pus to a moderate heat, and every half hour tried its effects on
the fyrup of blue violets, but could not procure a red colour, although
I repeated the experiment a great number of times : the only change,
I could perceive, was to a green. I muft therefore fufpect that, the

acid properties, obferved by Dr. Brugman, arofe from fome accidental
circumftance,
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freth, and without {mell, diftilled in a fand-heat, never
raifed above 212°, yielded, in the firft day, a limpid
phlegm, firft without any fmell; but afterwards the
fmell of recent warm Pus could be evidently diftin-
cuithed. The whole quantity, feven ounces, two
drachms, nine grains.

This phlegm contained neither an acid nor an’
alkali ; not producing any change on the blue colour
of violets; and expofed to heat, evaporated wholly
away like diftilled water.

After this phlegm, a vapor rofe by degrees with an
empyreumatic {fmell. A frefh receiver being applied to
the retort, a whitith phlegm, with an ungrateful {mell
and tafte, was colleted, in quantity three drachms.

This phlegm turned the infufion of blue violets,
green; and formed a white precipitate upon being
added to corrofive fublimate; evidently thowing, that
it contained an alkali; and from the tafte it proved to
be the volatile alkali. With this phlegm a confider-
able quantity of air was extricated.
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The heat being increafed, a little of the dry volatile
falt attached itfelf to the neck of the receiver, which
was foon diffolved, and removed by the vapor; nor
did the fame appearance again occur during the whole
of the experiment.

A phlegm with a ftronger finell, and a yellowith oil,
which, from its weight, fell to the bottom, weighing
two fcruples, fifteen grains, was colleted in another
receiver.

The oil was empyreumatic, fluid, and free from aci-
dity ; not becoming folid in a moderate cold. The

phlegm was found to contain a confiderable quantity of
volatile alkali.

An oil now began to rife, deeper coloured, exceed-
ingly fetid, and empyreumatic, with a thinner yellow
oil, with which it did not mix. The vapor of the
volatile falt formed cryftals, which attached themfelves
to the fides of the receiver.
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The heat being now raifed till the bottom of the
retort was red hot, a mafs was obtained of the oil and
dry falt, weighing two drachms, one fcruple, and fif-
teen grains. Of this mafs, one-fourth part was vola-
tile alkali.

Thefe empyreumatic oils, as far as could be obferved,
refembled exactly a fimilar oil obtained from blood.

The retort being cooled, and broken, the caput mor-
tuum was black, light, and fhining, weighed three
drachms and five grains. This was put into a cruci-
~ ble, and expofed to a violent reverberatory fire for eight
hours ; there remained eight grains of reddith brown
athes, with an earthy tafte, not at all faline. Thefe
athes thowed a polarity on the application of the mag-

net.

The afhes being digefted in warm diftilled water ;
the liquor ftrained and evaporated, no falt could be
obtained from them. Upon adding to them vitriolic
acid, a fmall part was diffolved, like calcareous earth ;
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the greateft part, however, was neither affe¢ted by the

vitriolic nor nitrous acids.”

The above analyfis proves, that Pus is compofed of
the fame materials with the blood and animal jelly ;
and fo far they are fimilar, the fame f{ubftances being
produced from both: a knowledge of the chemical
properties, however, gives us little information refpect-
ing thofe properties which diftinguith Pus from the
other parts of an animal; or from the different fe-

cretions.

PUS varies in its appearance, according to the dif-
ferent circumftances which affect the fore that forms
it, fuch as the de:grce of violence of the inflammation ;
alfo its nature, whether healthy or unhealthy; and
thefe depend upon the ftate of health, and ftrength of
the parts yielding the Pus. Thefe changes arife more
from indolence, and irritability, than from any abfo-
lute difeafc : many fpecific difeafes, in healthy confti-
tutions, producing no change in the appearance of the
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matter from their {pecific quality, but by rendering the
fore either indolent, or irritable. 'Thus the matter
from a gonorrheea, from the fmallpox puftules, the
chicken-pock, and from a healthy ulcer, has the fame
appearance, and feems to be made up of fimilar parts,
confifting of globules floating in a tranfparent fluid,
like common Pus, the fpecific properties of each of
thefe poifons being fuperadded to thofe of Pus. Mat-
ter from a cancer may be confidered as an exception ;
but a cancerous fore is never in a healthy ftate.

In indolent ulcers, whether the indolence arifes from
the nature of the conftitution, weaknefs of the parts,
or the nature of the inflammation, the Pus is made up
of globules, and flaky particles floating in a tran{parent
fluid ; and thefe globules and flakes are in different
proportions, according to the degree of indolence : this
1s particularly obfervable in {crophulous abfceffes, pre-
ceded by a {fmall degree of inflammation. That this
flaky appearance is no part of true Pus, is well illuftra-
ted by obferving, that the proportion it bears to the
globules is greateft where there is the leaft inflamma-
tion ; and in thofe abfcefles that fometimes occur which
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have not been preceded by any inflammation at all,
the contents are wholly made up of a curdly or flaky
fubftance of different degrees of confiftence, which I do
not confider as Pus, from its not having the propertics
ftated in the definition of that fluid,

The conftitution and part muft be in health to form
good Pus ; for very flight changes in the general health
are capable of producing an alteration in it, and even
of preventing its being formed at all, and fubftituting
in its place coagulable lymph. This happens moft
readily in ulcers in the lower extremities, owing to
the diftance of the parts from the fource of the cir-
culation, rendering them weaker. And it is curious to
obferve the influence that diftance alone from the heart
has upon the appearance of Pus,

A man had a compound fraure of the right-leg,
and an ulcer on the ankle of the left; he was in toler-
rable health, both the fores looking well, An attack
of fever came on foon after, when the ulcer on the
ankle ceafed to form good Pus, the matter not fepa-

rating readily from the furface of the fore, while the
E
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compound fracture continued to look very well ; but in
twelve hours more the fame change had taken place in
the fore of the compound fracture, which was about fix
inches higher up the leg than the ulcer.

The following obfervation will thow how much the
appearance of the Pus depends upon the ftate of the
patient’s general health. In a large hofpital, on the
weft coaft of this ifland, there were, at one time,
twenty men with worn-out conftitutions in the fame
apartment, having large ulcers in different parts of the
body. Thefe ulcers, when the weather was mild, dry,
and temperate, put on a healing appearance, and formed
good matter ; but any fudden change in the weather,
either becoming rainy, or damp with fogs, produced fo
great and {udden an effeCt on the difcharge from thofe
ulcers, as to change it, in the courfe of twenty-four
hours, from a healthy appearance, which had lafted
for fome time, to the very reverfe, the whole ulcer be-
ing covered with coagulable lymph, refembling melted
tallow fpread over it, which could not be feparated from
1ts {urface.
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In irritable fores, the difcharge is often thin, being
principally made up of an aqueous fluid poffefled of an
irritating quality, and containing few globules ; fuch
fores are commonly attended with hazmorrhage from
the fmaller veflels, by which means the difcharge is
very materially altered in its properties, is rendered
acrid, and more ready to run into putrefaction than
true Pus. We find, however, in many irritable confti-
tutions, the fame appearances that were mentioned to
take place in the indolent, the coagulable lymph being
thrown out, and adhering firmly to the furface of the
fore; therefore, the appearance of a fore alone will not
lead us to a corre& judgment of its nature, but will
only inform us whether it is healthy or unhealthy.

Although I have taken notice of thefe different ap-
pearances of Pus, from their being fo connected with
its hiftory as to deferve attention, I do not confider
them as belonging to true Pus; but as arifing from
a defect in the procefs, whatever it is, by which Pus
is formed.
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As Pus has been fuppofed to have a corroding quali-
ty, I made the following experiments to afcertain the
truth, or fallacy of fuch an affertion, and found it to
be void of foundation, and to have arifen from the inac-
curacy of obfervers having prevented them from feeing
the diftinctions between Pus in a pure ftate, and when
mixed with other {ubftances.

EXPERIMENT 1.

I made a comparative trial upon matter contained in
an abfcefs, and on Pus and animal jelly out of the body.
The matter and jelly were in equal quantities, and con-
tained in glafs-veflels kept nearly in the temperature of
the human body. To make the comparative trials as
fair as poffible, a portion of mufcle, weighing exactly
one drachm, was immerfed in the matter of a com-
pound fracure, in the arm of a living man, and a fimi-
lar portion into fome of the fame matter out of the
body ; alfo a third portion into fluid calf’s foot jelly,
in which the animal fubftance was pure, having nei-
ther wine nor vegetables mixed with it. Thefe three
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portions of mufcle were taken out once every twenty-
four hours, wathed in water, weighed, and returned
again. The refults were as follows :

In 24 hours—the portion of mufcle in the abfcefs
weighed fixty grains, was pulpy and foft,
but quite free from putrefaction : that
portion immerfed in the Pus, weighed
forty-fix grains, was pulpy, foft, and
had a flightly putrid {mell : the portion
in the jelly weighed thirty-eight grains,

was {maller, and firmer in its texture.

48 hours—the portion of mufcle in the abfcefs
weighed thirty-eight grains, and had
undergone no change : that in the mat-
ter weighed thirty-fix grains, was fofter,
and more putrid: that in the jelly
thirty-fix grains and {maller.

72 hours—the portion of mufcle in the abfcefs
weighed twenty-feven grains, was drier,
and firmer : that in the matter eighteen
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grains, and was rendered fibrous and
thready : that in the jelly unaltered.

In 96 hours—the portion of mufcle in the abfcefs
weighed twenty-five grains : that in the
matter was diflolved : that in the jelly
weighed thirty-fix grains.

120 hours—the portion of mufcle in the abfcefs
weighed twenty-two grains, not at all
putrid : that in the jelly thirty-four
grains, not at all putrid.

144 hours—the portion of mufcle in the abfcefs
weighed twenty-two grains, and was
free from putrefaction : that in the jelly
thirty-four grains.

The next day the jelly had evaporated to drynefs,
which put an end to the comparative experiment. The
portion of mufcle in the abfcefs was kept there a few

days longer, without undergoing any change or dimi-
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nution of weight ; and was taken out, in confequence
of the arm requiring fomentation, which interfered with

the experiment.

EXPERIMENT 11.

A fimilar experiment was made upon the matter
contained in an abfcefs recently opened, where the Pus
was not pure, but mixed with blood from the cut edges
of the external opening, which had not come to fuppu-

ration.

A portion of recent mufcle, weighing one drachm,
was immerfed in the abfcefs ; and a fimilar portion in
a fmall veflel of water, of nearly the temperature of the
human body.

In 24 hours—the portion of mufcle in the abfcefs
weighed twenty-four grains, and was
very putrid: that in the water forty
grains, rendered {fmaller, but free from

putrefaction.



35 ON THE PROPERTIES OF PUS.

In 48 hours—the portion of mufcle in the abfcefs
was wholly diffolved : that in the water
weighed thirty-cight grains.

This circumftance alone of Pus, when in a pure
ftate, not readily taking on the putrefactive fermenta-
tion, diftinguithes it from thofe fluids which are not
perfect fubftances, but a mixture, which Pus muft be
reckoned, in thefe inftances, where it has extraneous
parts mixed with it; and likewife diftinguifhes it from
the produce of fermentation of animal or vegetable
fubftances, as they run very readily through all the
different ftages of fermentation, that procefs being once
begun.

The property which charatterizes Pus, and diftin-
guifhes it from moft other fubftances, is, its being
compofed of globules. This appears to me to throw
confiderable light upon the fubject ; fince the prefence
of the globules feems to depend upon the Pus being
in a perfect ftate; from which we learn the cir-
cumftances neceflary for the produétion of good Pus.
Mr. Hunter was, I believe, the firft who took notice
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of this property ; and has thereby furnithed us with
a very accurate diftinction between Pus and animal
mucus. For the appearance of what is properly termed
Mucus, that is, animal fubftance diflolved from putre-
faction, is flaky, and very different in its appearance
from Pus. It is alfo by this property diftinguithed from
all the chemical combinations of animal {fubftance that
I am acquainted with ; every one of which appear in
the microfcope to be made up of flakes.

At the fame time that this appearance in the micro-
{cope diftinguithes Pus from other fubftances, it thows
its great aflinity to the other animal fecretions, although
in many circumftances it differs from them.

It differs from the blood in the colour of the glob-
ules ; in their not being foluble in water, which thofe
of the blood are; and from the fluid in which they
fwim being coagulable by a folution of fal ammoniac,

which ferum is not.
F
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The obfervation of, ¢ The fluid in which the glob-
ules of Pus are contained, being coagulated by a folu-
tion of fal ammoniac,” is not taken from the refults of
Dr. Brugman’s experiments; but from the following,
made by Mr. Hunter, prior to the publication of Dr.

Brugman’s Thefis.

EXPERIMENT III.

““ A drop of matter, and a drop of blood, were
placed upon a piece of glafs, at a fmall diftance from
each other, and the glafs was fixed under the magni-
fying lens of a microfcope: while in this fituation, the
point of a toothpick was dipped in a faturated folution
of {fal ammoniac, and applied to each of them. This
was repeated two or three times. 'The drop of matter,
inftead of appearing more diluted, became vifcid and
ropy; and upon being examined through the mag-
nifying glafs, the globules appeared perfectly diftinct in

the coagulum.
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The drop of blood had no appearance of coagula-
tion; on the contrary, it was more diluted.

This experiment was repeated feveral times, and the
refults were always fimilar.”

Pus differs from chyle, in its globules being larger ;
not coagulating by expofure to the air, nor by heat,
which thofe of chyle do.

The pancreatic juice contains globules ; but they are
much fmaller than thofe of Pus.

Milk is compofed of globules, nearly of the fame
fize as thofe of Pus ; but much more numerous. Milk
coagulates by runnet ; which Pus does not; and con-

tains oil and fugar, which are not to be difcovered in
Pus.

THE cafes in which Pus is formed, are, properly
fpeaking, all reducible to one, which is, The ftate of
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parts confequent to inflammation. For as far as I yet
know, the .fluid which I have confidered as Pus, in
this differtation, has, in no inftance been met with,
unlefs preceded by inflammation; and although, in
fome cafes, a fluid has been formed, independent of
preceding inflammation, it differs from Pus in many

of its properties, as has been already obferved.

Inflammation appears not only to be the forerunner,
but the abfolute caufe of the formation of Pus; and
there are fome facts which furnifh ftrong arguments in
favour of the ingenious idea Mr. Hunter has fuggeifted
in his lettures; ¢ That the veflels of the part take on

the nature of a gland and fecrete a fluid which becomes
Pus.”

The fa&s are as follows: In inflammation, the
{fmaller blood-veflels become confiderably enlarged;
and what is curious, this takes place in the greateft
degree in the veins ; the fmall veflels are not only en-
larged, but become more numerous ; which does not
proceed entirely from the blood being propelled further
than ufual in the old veflels, but from new ones being
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formed ; and this takes place in a much fhorter time
than has been commonly imagined. It is highly prob-
able, that thefe new veflels are {fo conftrutted, as to
make the blood undergo certain changes, by which the
fluid, that afterwards conftitutes Pus, 1s formed.

It has been long difcovered, that new veflels are
generated in extravafated coagula of blood, and exu-
dations of coagulable lymph; and this fact is well
dluftrated by many fpecimens, in the collection of dif-
eafed parts, exhibited by Mr. Hunter at his lectures.
But the following cafe afcertains the period in which
this effe can be produced to be within twenty-four
hours. And we know that Pus commonly requires a
much longer time for its formation under the fame

circumftances, and in fimilar parts.

I performed the operation for the ftrangulated hernia,
upon a man, in other refpe@s in health, at feven o'clock
in the morning. The hernial fac was laid open, and
the gut, which proved to be a portion of the ilium,
about fix inches in length, was attentively examined
previous to its being returned into the cavity of the
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belly : it had the natural polifhed furface, peculiar to
an inteftine ; and although its veflels were turgid with
blood, it did not appear that they were uncommonly
numerous. After the operation, the fymptoms did not
abate fo much as might have been expefted; and,
during the afternoon, he complained of pain in the
lower part of his belly : he had no paffage by ftool ;
and next morning, about feven o’clock, his pulfe was
fcarcely perceptible to the touch; his fkin cold and
clammy ; and about twelve at noon he died, having
lived twenty-nine hours after the operation.

The body was opened, and the portion of gut, whicl
had been ftrangulated, was found confiderably inflamed ;
the external furface having loft its natural polifh, and
having feveral {mall portions of exuded coagulable
lymph adhering to it. The veffels of the gut were
minutely injected, the arteries with a red coloured in-
jection, and the veins with a yellow one. Upon exa-
mination, afterwards, all thefe adhering portions of
coagulable lymph were found to be injetted, having a
confiderable artery going to each of them, and a re-
turning vein which was larger than the artery. It is
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evident, therefore, that the coagulable lymph was laid
upon the external furface of the gut after the operation:
and we cannot f{uppofe, that any fuch procefs as the
forming of new veflels, could have been going on
during the laft five hours of his life, when the pulfe
in the wrift was fcarcely to be felt, and the powers of
life were fo much weakened in every refpect. We muft
therefore conclude, that the whole operation of throw-
ing out coagulable lymph, and fupplying it with blood-
veflels after it had become folid, was effeted in lefs
than twenty-four hours.

This thows, that inflammation forms a vafcular fur-
face previous to the formation of Pus. Is it not, there-
fore, highly probable, that the newly formed parts are
fo organized as to fecrete that fluid ?

IN confidering the time required for the formation
of Pus, I fhall firft take notice of the periods which
are found, under different circumitances, to intervene
between a healthy or natural ftate of the parts, and
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the prefence of that fluid after the application of fome
irritating fubftance to the fkin.

In cafes of wounds made into mufcular parts, where
blood-veflels are divided, the firft procefs which takes
place, is the extravafation of red blood ; the fecond,
is the exudation of coagulable lymph, which after-
wards becomes vafcular ; and the third, the formation
of matter, which laft does not, in common, take place
in lefs than two days: the precife time will, however,
vary exceedingly, according to the nature of the con-
ftitution, and the ftate of the parts at the time.

If an irritating fubftance is applied to a cuticular fur-
face, upon which it raifes a blifter, Pus will be formed
in about twenty hours, as we find in the following ex~

periment.

EXPERIMENT 1.

I applied a bliftering plafter, the fize of a half-
crown piece, to the pit of the ftomach of a healthy
young man. In eight hours a blifter rofe, which was
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opened, and the contents removed; they were fluid,
tranfparent, and coagulated by heat; had no appear-
ance of globules when examined by the microfcope ;
and in every refpect refembled the ferum of the blood.
The cuticle was not removed ; but allowed to col-
lapfe ; and the fluid, which was formed upon the
furface of the cutis, was examined from time to time,
by a microfcope, to detect, as accurately as pofiible,
the changes which took place. The better to do this,
as the quantity in the intervals ftated below muft be
exceedingly fmall, a piece of talc, very thin and tranf-
parent, was applied to the whole furface, and covered
with an adhefive plafter ; and the furface of the talc,
applied to the fkin, was removed and examined by the
microfcope, applying a freth piece of talc after every
examination, to prevent any miftake which might have

arifen from the furface not being quite clean.

The fluid was examined by the microfcope, 49 aifcens
tain its appearance; but as the aqueous part in which
the globules of Pus {wim, is found, by experiment, to
coagulate, by adding to it a faturated folution of fal

ammoniac, which is not the cafe with the ferum of the
G
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blood, nor the tranfparent part of milk, I confidered this
as a property peculiar to Pus ; and confequently that it
would be a very good teft by which to afcertain the
prefence of true Pus.

In 8 hours—from the time the blifter was applied,
the fluid difcharged was perfectly tran{-
parent, and did not coagulate with the
folution of f{al ammoniac.

9 hours—the difcharge was lefs tran{parent; but
free from the appearance of globules.

10 hours—the difcharge contained globules, which
were very {inall, and few in number.

11 hours—the globules were numerous; but ftill
the fluid did not coagulate with the
folution of fal ammoniac.

12 hours—the appearance much the fame as be-
fore.
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In 14 hours—the globules a little larger; and the
fluid appeared to be thickened by a
folution of fal ammoniac.

16 hours—the globules feemed to form themfelves
into mafies ; but were tranfparent.

20 hours—the globules were double the fize of
thofe firft obferved at ten hours, and
gave the appearance of true Pus in a
diluted ftate: the fluid was coagulated
by a folution of fal ammoniac; the
globules, at the fame time, remaining
perfectly diftint; fo that I thould con-
fider this as true Pus.

22 hours—no change appeared to have taken place.

32 hours—the fluid was confiderably thicker in
- confiftence, the number of globules

being very much increafed : but in no

other refpe, that I could obferve, did
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it differ from that formed twenty hours
after the application of the blifter.

As the refults of microfcopical experiments have
been found exceedingly fallacious, a prejudice has very
naturally arifen againft all experiments of this kind,
upon the fecretions of the human body, from a fuppo-
fition that they are not to be depended upon. But it is
right that we fhould difcriminate, and not condemn the
ufe of the microfcope altogether, becaufe, from igno-
rance of its principles, it has been mifapplied ; fince
thefe very deceptions have been the means of our ac-
quiring a more accurate knowledge of the ufe and

application of that inftrument.

The errors, in the ufe of the microfcope, have arifen
from increafing the magnifying powers of the glafies
too much, and not taking in all the circumftances re-
lating to the refrattion of the rays of light ; making no
allowance for the abberration. An attention to the
aberration alone will explain the different appearances
under which the red globules of the blood have been
reprefented. Some have found them perfect {pheres ;
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which will always be the cafe when the glafles are
perfe¢tly adjufted, and the obje&t placed at the true
focal diftance. Others have found them annular, from
the object being at the focal diftance of the rays tranf-
mitted near the circumference of the magnifying glafs,
which are refradted in a greater degree, and confe-
quently fhorter than the central rays. Others again
have viewed them as flattened bodies of a circular
figure, bright in the centre, and becoming darker
towards the edges; which appearance arifes from the
object being at the focal diftance of the central rays of
the magnifying glafs, which will be lefs refracted
than thofe near the circumference. Although fuch
are the errors which arife when microfcopical refearches
are pufhed beyond certain bounds ; yet that the red part
of the blood is made up of globules, is a difcovery for
which we are indebted to the microfcope ; and which
feems to be as well afcertained as any difcovery in
anatomy or phyfiology. The appeamnc%s of Pus,
mentioned in this paper, are equally diftin&, when
examined on the field of a microfcope, as the globules
of the blood ; are vifible with a fmall degree of mag-
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nifying power; and are the fame to the eyes of different
perfons.

The time required to form Pus, on a fecreting fur-

face, appears, from the following experiment, to be
five hours.

EXPERIMENT II.

A common bougie, four inches long, was introduced
into the urethra of a healthy young man. The furface
of the bougie was not oiled, which made the irritation
more violent, and prevented there being any ambiguity
in the appearance of the fluid collected upon it.

In # an hour—the bougie was withdrawn, and the
fluid on its furface, examined by the
microfcope, was found to contain
globules that were very fmall, and
few in number, refembling thofe found
under the cuticle in the blifter at ten

hours. The bougie was again intro-
duced.
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In 1 hour—the fluid had the fame appearance.
In 1 hour and 2—the globules larger and more numerous.

3 hours—the globules more numerous.

4 hours—the globules. larger ; but the fluid did
not coagulate with the folution of fal
ammoniac.

5 hours—the globules large and numerous : the
fluid coagulated with the folution of

fal ammoniac. I therefore confidered
it as true Pus.

To profecute this inquiry ftill further, I endeavoured
to afcertain the changes this fluid undergoes from the
time of its leaving the extremities of the veflels which
form it, till it becomes that thick fluid we find upon
fuppurating furfaces, called Pus.

In this inveftigation it is neceflary to attend to the
following circumftances : That a fuppurating furface,
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upon expofure, does not form Pus, but a watery fluid,
fimilar to what is thrown out in confequence of the ir-
ritation of cantharides, which, from its coagulating by
heat, is moft probably ferum ; and, that preflure, from
a hard fubftance, alts as an irritator, and produces a
fimilar effet to expofure. Thefe circumftances ren-
dered ineffectual feveral trials which I made, to colleét
the matter from a healthy fore, on pieces of glafs.

After feveral unfuccefsful trials, in different ways, to
colle& the fluid in the various ftates of its formation,
I ufed fmall pieces of very fine lamelle of talc ; which,
although hard fubftances, were, from their extreme
thinnefs, very light; and, having a {mooth polifhed
furface, gave lefs irritation than any other fubftance
that I could devife. One circumftance which ren-
ders them fit for thefe experiments, is, that the fluid
being in very fmall quantity, and from that circum-
ftance drying almoft immediately, there is no time for
removing it from the {urface upon which it is collected,

to another, for examination.
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The experiments were made upon a healthy granu-
lating fore, on the upper furface of the prepuce of a
healthy young man, about two inches fquare, forming

good Pus.

EXPERIMENT III.

I expofed the furface of the fore; wiped it dry, and
applied a piece of talc upon one part of it, leaving the
reft expofed. The furface of the talc was almoft im-
mediately covered with a thin fluid. This, in about
three minutes, was removed and examined by the mi-
crofcope : it appeared to be tranfparent ; and although
examined for fome time, did not change in any refpect
from the appearance it at firft exhibited.

This experiment proves that, the fluid, formed during
expofure, is not Pus at the time of its formation ; and
that it afterwards goes through no changes which give
it the leaft refemblance to that fluid.

H
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EXPERIMENT 1IV.

I wiped the fore, and applied four very {fmall pieces
of talc upon different parts of it; immediately after-
wards covering the whole with a plafter of common
cerate, {pread upon lint, to take off the effe(ts of ex-
pofure.

In 5 minutes—I removed one of the pieces of talc, and
examined the fluid on its furface ; which
appeared like a thin tranfparent jelly,
divided into mafles ; but in which no
globules could be diftinguithed.

10 minutes—another piece was examined, and the
appearance was like the former. But,
at the bottom, a number of imall
globules could be readily difcerned.

15 minutes—a third piece was examined, and the
whole mafs appeared to be made up of
fmall globules ; but thefe were almoft
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tranfparent, and feemed to become
more diftinét and opaque while look-
ing at them.

In 20 minutes—I examined the fourth picce, and the
globules were found more numerous

and opaque, like thofe of common
Pus.

From this experiment we find that Pus, at its forma-
tion, is not globular; but a tranfparent fluid, of a
confiftence, in fome fort, refembling jelly ; and that,
the globules are formed while lying upon the furface of
the fore ; requiring, in fome inftances, while the influ-
ence of external air is cut off, fifteen minutes for that

purpofe.

To fee how far the formation of the globules de-
pended upon the fluid remaining in contact with the
granulations, I made the following comparative expe-
riment.
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EXPERIMENT V.

The fore being expofed and wiped dry, I applied, to
different parts of its furface, two pieces of talc, and
covered the whole as in experiment IV. In five mi-
mutes, I removed one piece, and found the tranfparent
fluid, mentioned above ; but no globules. I then co-
vered the furface of the talc, on which the fluid lay,
with another picce of talc, to prevent the fluid coming
in contact with the granulations, and applied it again
to the fore. In twenty-five minutes more, I examined
it by the microfcope ; as alfo the fluid upon the other
piece of talc, which had remained thirty minutes upon
the fore, and found, in both of them, the globules
diftint and very numerous; but moft {fo upon the

portion of talc in contact with the fore.

This proves that, after the fluid is once feparated
from the veffels, its becoming globular is a change
taking place within itfelf, independent of the fore which

{ecretes it.
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EXPERIMENT VI.

I applied a piece of talc, as before, and covered the
whole fore for two minutes ; I then removed the piece
of talc, and examined its furface by the microfcope :
at firft, no globules appeared. The examination was
continued five minutes; in which time the globules
" became exceedingly diftiné to my own eye, and to the
eye of another perfon well verfed in microfcopical ex-

periments.

This experiment I repeated feveral times; but the
quantity of fluid was in general fo fmall, that it eva-
porated to drynefs before the change into globules took
place.

From this laft experiment, it is not only evident that
the globular appearance of matter is a change that
takes place in the fluid after it is fecreted ; but it fur-
ther proves, that the globules are formed in a much
thorter time when the fluid is expofed, than when kept
from the air. And, I think, we are led, from the
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whole of thefe experiments, to conclude that, the time
required for the formation of Pus, in the ftate we com-
monly find it upon a healthy fore, varies according to
circumftances, and is from five minutes to twenty.

IN treating of the effects which matter produces on
the body, I fhall confider it as effential to the formation
of granulations in wounds which are kept from healing
by the firft intention or adhefions, and to the filling up
of cavities which are expofed. But what the particu-
lar effects are, by which Pus either gives rife to, or
affifts the procefs of forming granulations, I muft con-
fels myfelf to be entirely ignorant. Nor am I acquainted
with any effe¢t which it produces on the parts that
formed it, or upon the conftitution, believing that all
the effects which are attributed to matter, do not arife
from any property in the matter, as Pus ; but are in
confequence of fome extraneous fubftance being mixed
with it ; or, fome morbid affe®ion of the parts which
formit. And this obfervation is equally true, whether
we confider its effeGts locally or conftitutionally.
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Although Pus frequently produces confiderable local
effects upon the neighbouring parts, it never affects the
furface which formed it: this arifes from the parts
themfelves not being fufceptible of irritation from their
own matter ; which may be illuftrated by feveral of the
fecretions, and morbid poifons.

Abforption of matter has long been confidered as the
caufe of many gife:afes; but this opinion feems to be
done away by the late advancements in phyfiological
knowledge : #nd indeed the effe@ is not fufficiently
general to arife from fuch a caufe; fince inftances of
matter being abforbed, occur daily, where no ill con-

fequences whatever are produced in the conftitution.

Among the difeafes which have been confidered as
confequent to abforption, the principal are, a general
wafting of the body, hectic fever, and difeafes of the
lungs.

That fuch complaints do frequently occur in patients
who have a confiderable difcharge of matter from large
abfcefles, or fores, is a fa& that every one will admit ;
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but if the length of time the local complaint has con-
tinued, and the injuries which the conftitution has
fuftained from it, be likewife taken into the account,
with all the other attending circumftances at the time
the confequent difeafe is produced, it will appear that
we cannot, with juftice, attribute its origin to the ab-
forption which has been equally prefent through the
whole time ; but muft refer it to the debilitating effects
of a long continued difcharge, or a conftant irritation,
preying upon the conftitution, and in the end becoming
the caufe of conftitutional difeafes.

FROM the whole of the foregoing inveftigation, I
think the opinion ftarted by Mr. Hunter, ¢ Of Pus
being a fecretion; or, at leaft, a fluid formed from a
fimilar ftructure of veflels, as the fecretions from the
blood,” appears to be a juft one; and I very willingly
confefs, in juftice to that celebrated phyfiologift, that
I have been led to the view which I have taken of this
{ubject, from the obfervations refpecting Pus, contained
in his leGtures.




ON THE PROPERTIES OF PUS. 61

I fhall briefly ftate the arguments which appear to
have moft weight, in fupport of Pus being a fecretion
from the blood.

In its chemical analyfis, it is found to contain fimi-
lar {ubftances with the blood.

It 1s, in a recent ftate, free from any tendency to
putrefaction.

It is always in harmony with the parts which form
it, having no power of irritating them, even when the
furrounding parts are affected by it. 'This feems to be
peculiar to fecretions ; and may be illuftrated by the
tears excoriating the cheek, although no fuch effe¢t is
produced on the lacrimal gland or dudts.

Its appearances vary according to the ftate of the
conftitution at the time ; and are affected by very flight
changes in the general habit, fimilar to fecretions ;

which could not be the cafe were it only made up of

the folids and fluids of the part.
- I



-

62 ON THE PROPERTIES OF PUS.

It is readily abforbed or taken back into the circu-
lation, without producing any ill effe¢t upon the con-
{titution. :

The parts which form it affume a ftru&tare fimilar
to that of a gland, by becoming exceedingly vafcular :
and what is curious, and deferving of obfervation, is,
that parts appear to require more time to be rendered
fit for carrying on this procefs, in proportion as they
are different in ftru&ure from a gland. In internal
canals, which have naturally a fecreting furface, Pus is
formed in five hours, On the cutis, which is very
vafcular, in lefs than twenty hours. And in common

muicles, nearly in forty-eight hours.

It is compofed of globules fwimming in a tran{pa-
rent fluid; which is the cafe with many fecretions.

It is thinner at the time of leaving the veflels than
afterwards, fimilar to fecretions in general.

I made feveral attempts to afcertain whether thofe

fecretions in which there are globules, really leave the
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ends of the veflels in that form, or acquire it after-
wards, fimilar to Pus. But the ftructure of glands,
in general, is fuch, that I have been unable to deviie
any methed of collefting the fecretion immediately
upon its leaving the fecretory veffels before it is carried
along the excretory du&, which muft be done to afcer-

tain its nature at the time of its formation.

It is, however, highly probable, from what we know
of the fecretions in general, that they muft, in every
inftance, leave the terminations of the fecreting veffels
in a very fluid ftate ; and muft take on the confiftence
they are found to poffefs, either immediately, or foon
after they are fecreted, fimilar to Pus.

THE END.’

























