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Arp, No. 2.
On Infective

Tnflammations, .

by D, Burdon
Sanderson.
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+ In the ﬁmt eight vertical colummns the cirenmstances relating 1o g
introduction of the exciting liquid are stated; in the last column the
result as regards the conditions of the serous membranes and interng
ovgans, and of the blood. The liquids used as excitants were in eag
case exudation-liquids ; they were injected immediately afler remoy
from the living animal. Of the 27 experiments, serous liquids were g
ployed in 18; liquids of subeutaneous suppurations in four ; liq'
from softened infective nodules and lymphatic glands in three,
one, blood of the infected animal was used ; and another, the conte
of an infectively inflamed uterus. All of these liquids were charg
with bacteria at the moment that they were removed from the
animal. In the fourth column the test animals or re-agents, are
signated by numbers ; the Arabic numerals relate to guinea-pigs,
Roman to cats or dogs. The fifth column gives the time after inocy
tion at which dissection was performed. In most cases the test anin
were killed for the purpese when in articulo, in order that the bl
and exudation-liquids might be examined in the recent state. Ina:
cases the dissections were made immediately after the animals had d
naturally. From the sixth column it appears that in four cases
infecting liquid was injected into the jugular vein; in the resti
the peritoneum. The quantities used varied from 3 minims to
minims (consequently they were always incomparably greater than th
employed in my experiments of 1867-68, which never exceeded a f
of a minim).

Although the liquids were similar, all being products of rapidly |
gressing infective inflammations, the induced results were not all ';':
intensity., Of the 27 animals used as re-agents, 20 died or’ be
moribund within 24 hours, the mean duration of life after infec
being about 13 hours, The others lived various periods from two @
to 16 days. The protraction of the fatal result in these instances ca
be attributed to anything special in the particular experiments, for
table shows that in other animals injected at the same time and
the same material, no such postponement was observable. The f
illustrate a general principle which we shall see otherwise exemplifie
that if an animal survives the first outburst of infective fever, it maj
many days before it is exhausted by the subsequent secondary inf
mations.

Of the 20 animals which died within 24 hours after infeciion
excepting three (two guinea-pigs and a dog) received the excitar
the peritoneal cavity. In these three, in which the exudation-I
was injected by the jugular vein, the signs of =erous inflammation
quile as decided as in the others, All the 27 animals had ing
peritonitis, and in the two guinea-pigs injected by the jugular
both of which were moribund before the end of the day, it was ju
intense as in any of the others. In the dog, in which the process
equally precipitate, it was specially noted that the changes observet
diszection happened to be more pronounced than in the m:uimn?s 0
same species which had received the same liquid directly into
abdominal cavity. Hence, although the local action of the exe
liquid cannot be regarded as insignificant, it is not the deferni
cause of the intensity of the peritonitis. This conclusion is conil
by the observation that the pleura and pericardium were often &
tensely affected by injections into the ahdominal cavity as the peritol
itself. v

From the fact that in all rapid cases of acute infection there is il
peritonitis, it might be surmised that the peritonitis is the i =
eause of death. Such an inference would be groundless and pro
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erroncous. The symptoms which we recognise in the dog as those of Arr. No. 2.
intense infective fever, viz., collapse attended with vomiting and Purging, o, 1ufective
‘manifested themselves so early in all the cases, and particularly in the Inflammations,
‘animals which were injected by the jugular vein, tln:n‘. it would be difficult gi,qerson.
to regard them as secondary to the peritonitis. The rapidity and OOm= | e nioh tho
;'*plet»aness of the recovery which takes place in some 1_1151::11]{:&5 (e.g. in immediate cause
‘dog No. L) after collapse of some duration affords additional ground for f death.
attributing collapse itself with its accompanying phenomena to the direct
action of the infective agent. : A ; :

In all the very rapid cases the peritoneal liquid exhibited the same Microscopieal -
character. It was viscid, and coagulated imperfectly or not at all. It ;erifoneal exuda-
‘contained pus corpuscles, but they were relatively not numerous; the ton-liquid. |
plasma (liguor puris) often exhibifed a tremulous movement which !
aunder high powers is found to be due to the presence of minute rods. |
‘With lower powers particles cannot be distinguished ; all that can be
‘geen is the peculiar tremulous movement of the liquid, which, however,
is sufficiently characteristic. In addition to this appearance, the liquid
always contains other actively moving rod-like bodies, larger than the -
‘particles above mentioned, but still not greater than .} of a millimeter -
in length, TIn the most rapid eases dumb-bells and chains are mostly '
absent, but they soon appear if the peritonitis lasts long enough, or if
the liquid iz kept for a day in the warm chamber in a plugged eprou- ;
vette. In all the acutely infected animals to which the Table relates in Microscopical .
which the blood was examined, it exhibited microscopical appearances §iaractersof the
which were characteristic and unequivoeal. They were of two kinds,

‘and corresponded to those n.lrem][f referred to as presenting themselves

in the serous exudation-liquids. The blood plasma exhibited more or '
less distinctly tremulous movement of the particles above deseribed, and
contained short colourless ecorpuscles, often contained rods in their sub- '
stance, and that the blood discs seemed to adhere to each other, the

blood possessing a remarkable viscidity, the nature and significance of

which will be a subjeet for future investigation.

The symptoms observed during life, and the changes found on dissec- General account
tion in acute phlegmonous infection, which terminate in less than 24 gﬁ{' f"?rfﬁgm
hours, differ considerably according to the animal used. In guinea-pigs appearances.
collapse comes on very rapidly after injection, whether into the venons Symptoms.
‘system or into the peritonenm. It is marked chiefly by loss of muscular
power and diminution of temperature. After death there is intense
peritonitis. In the dog or cat the phenomena are more marked. In

some few cases the animal passes rapidly into the state of collapse, but
more commonly an hour or two elapses before any very striking effect
i5 observable. Among the earliest obvious phenomena are muscular
twitchings and shiverings, which may come on during the second or
third hour ; but thermometrical measurements in the reetum show that ¥
the temperature rises from the first. The supervention of collapse is i
indicated by failure of muscular power, This is accompanied by retch-
ing and vomiting, which are soon followed by diarrheea. The retehine
is associated with violent spasmodie muscnlar movements, As soon as

# the contents of the stomach have been expelled, a frothy greenish liquid
of viscid consistence begins to be discharged. The dinrrhea is at first
attended with tenesmus, but afterwards becomes colliquative. The
alvine discharge is mucous, shreddy, and always more or less stained
with altered blood. A few hours before death the temperature begins
to sink, eventually falling below the normal ; this depression begins
soon after the accession of the more severe symptoms, =o that the period

- at which the vomiting and purging come on with viclence usually
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Arr.No.2.  Tequisite to exercise extreme caution in drawing conclusions, There
On Infective however, one or two propositions which may be stated with confidence
h;ﬂﬁ:?%m as the results of our observations. It has been shown (1) that that
i el combination of malignant fever with intense and destruetive inflamma-
tions to which pathologists have rightly applied the term septicamia,
because it is known by experiment as well as by clinical observation to
result from the existence in the blood of putrescent albuminous matter
may also be produced by the introduetion, into the eirculation or intq;.
t_htis serous cmri!;ies, of §ma]1 quantities of liguids derived directly from
living tissues in certain states of inflammation ; and that such states
have the same distinctive characters as those which distinguish inflam-
mation of septiczemic origin. (2) That pysmia (the term being under-
stood to denote a general febrile disorder of less virulence than that of
septicemia accompanied .by numerous disseminated inflammations, cha-
racterised chiefly by their proneness to suppuration) is so closely related
to septicemia as regards its origin and essential nature that in these
respects no line of distinetion can be drawn between them; and that
py®mia, like septicemia, may originate from a purely traumatic inflam-
mation, independently of any infection with contagium derived from a
previously existing pyemic inflammation. (3) That both of these con-
ditions are characterised by the existence of microzymes in the infected
liquids ; and that the relation of intensity between different cases of
septiceemia and pyamic infection is indicated by the number and character
of these organisms ; so that in the most intense processes, ie., those
which exhibit the characters of septicemia, the exudation-liquids and
the blood are crowded with actively moving bacteria, while in the more
chronie processes, the spheroidal and dumb-bell forms prevail, and the
numbers of organisms found in the liquids are relatively inconsiderable,

Among the more important of the further considerations of inquiry
which our researches suggest, are the relations between py@mia and other
states of disease, and particularly ordinary inflammation, and the rela-
tion of pysmic or infective fever to the local inflammations with which
it is associated.

The fact that ordinary traumatic inflammation may pass by an appa-
renily gradual transition into a pysmic or septic one, is evidence that
the distinction is not always obvious, but does not prove that it is ill-
defined or vague. TFor although it may be extremely difficult to say
precisely when infective characters begin to manifest themselves, yet, if
we are entitled to assume that the appearance of those characters is an
evidence that an infective substance or contagium which was not there
before, has come into existence in the blood or tissues, there must have
been a moment at which that substance was introduced, and consequently
a moment at which the process would have to be regarded no longer as
the effect of the injury, but as the combined effect of the injury and
the infection. In this way it is conceivable that the line between
healthy and unhealthy inflammation may be in reality sharply defined,
however faint and difficult to appreciate.

In our experiments of last year it was proved that, as a rule, the
normal liquids of the animal body (blood, tissue, juice, &e.) do nob
contain microzymes either in germ or visible form. It was also proved
that in common drinking water and in other watery liquids with which
the body is constantly in contact, microzymes, although not distinguish-
able by the microscope, exist potentially, that is in germ. From these
facts, taken in eombination with the existence of similar organisms o
infective exudation-ligquids, the inference is very obvious that, ::lnaamuch
as these organisms cannot have originated from the normal tissues of
juices, they must have been derived from the external moisture.
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