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count for the extraordinary powers of ovum and s atozoon. If we
accept such a theory, we may nn]:'pma that having, for some
reason unknown, taken on a morbid action, may throw off germs
which reproduce such morbid action not only in other cells of the
same animal, but in those of another animal, if in any way they get
access to its tissues. We can hardly dispute the existence of some
euch spermatic influence of one cell over another in malignant growths
—as, for instance, when we find that the glands of the rectum or the
;:.tarus are reproduced in a secondary deposit in the liver or the
ung.

Iﬁ is conceivable, then, that an infectious disease might exist, de-
pendent on such a spermatic influence of cells through their own
germs, and nct on any parasitic organisms, Bat, on this theory, it
a?pms impossible to imagine any explanation, either for the tendeney
of the animal to recover from the disease after a certain time, or for
the immunity, more or less complete, which is generally conferred by
one attack against future attacks of the same disease. The disease
ought to be ever spreading intoa wider circle and increasing, as is the
case in the advance of cancer.

On the parasitic theory of infectious disease, on the other hand,
it is possible to account for both of these facts. In artificial cultiva-
tions of microbes it is not an uncommon experience that the organism
may cease to multiply and die after a certain time—not merely when
it has exhausted the pabulum upon which it feeds, but also, appa-
rently, from the effect of some chemical substance which itself pro-
duces. Some similar chemical substance may be produced by the
growth and multiplication of pathogenic organisms within the body,
either by their own power or by some reaction which they set up
the cells of the body.

The immunity conferred by one attack against future attacks of the
same disease is not quite so easy to explain. It is well known that
three modes of accounting for it have been suggested.

1. That the pathogenic organism exhaunsts some material in the
body necessary for its subsistence ; and that this material is never re-
produced, or reproduced only after an interval of years. If this were
80, then the material in question must be different for each zymotic
disease, since an attack, for instance, of whooping- does not
protect from measles. Men and animals must certainly be singularl
unfortunate if they have in their bodies so many substances capa
of nourishing zymogenic organisms, but entirely useless to themselves,
as they must be if the body is able to go on for years without appreci-
able loss, and without ever reproducing the substance in question.
This explanation is, moreover, directly disproved. An animal
Which has suflered from anthrax is thenceforth proof against inccula-
tion by anthrax bacilli, which produce the disease with much cer-
tainty in unprotected animals of the species which are suhject to it ;
but as soon as the animal is dead the anthrax bacilli will thrive luxu-
riantly in its tissues, as thai will in mast organic substances. There
is, therefore, no want of pabulum, but the resistance to the growth of
the organism depends upon the vitality of the tissues,

2. The second explanation is that the disease is terminated by the
preduction by the pathogenic organism in the body of some chemical
substance inimical to its own future growth ; and that this substance
remains in the body for years, or for life, and prevents any future
attack of the same disease, or modifies that attack by hindering the
development of the microbes. This explanation is approv
Klein, amongst others, as being probably the correct one. But it
seems almost as improbable that this series of substances—one for
each zymotic disease from which the animal has suffered—should be
retained in the body for an indufinite time, and never excreted nor
destroyed, as that there ehould exist at first in every animal a paba-
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Thirdly, the improved resisting power in the tissues is likely to be
transmitted, to some extent, from the animal which suffered from the
disease to its descendants ; and, if many animals in the same lineal
descent suffer from the disease, such improved resisting power is likely
to become a permanent acquirement in the race. Several well-known
facts are capable of explanation on this ground. A zymotic disease
introduced to countries where it does not generally Fra?aii usually has
a high mortality. Diseases such as measles whooping-coungh,
which are constantly present, and from which almost everyone suffers,
have a very small mortality,. The very same diseases introduced
into an island whose population has been free from them for gemera-
tions become very fatal.

I think that considerations such as these, together with the facts
which have been proved as to the dependence of certain diseases upon
parasitic organisms, are sufficient to induce many to consider that, if
not absolutely demonstrated, it is probable in the highest degree that
every contagious or infections disease is due to the multiplication in
the body, or upon some surface, of a pathogenic organism. But
whether or not this be admitted as regards all infections di fow
will deny that it is true of the infections forma of puerperal fever.
Organisms have been found in abundance in the peritoneal exudations,
in diphtheritic patches on the genital tract, in the of parametric.
abscesses, and that of metastatic abscesses in different parts, in the
lymphatics, and in thrombi within the vessels. In necrotic patches
in the walls of wveins associated with thrombosis, the spread
of mierobes has been found coterminous with the necrosis. Mierobea
have also been found in emboli in distant organs, in the Mal
tufts of the kidney, in the fluids of the pleura, the pericardinm, and the
ventricles ot the in, and on the valves of the heart in endocarditis,
Both fresh fluids from the peritoneum, or elsewhere, and cultiva-
tions of microbes derived from such fluid, have proved fatal to animals
when injected into the cellular tissue or peritoneum. Some, indeed,
of the animals experimented on have proved able to resist the viruns,
but animals in the puerperal state have appeared to be more sus-
ceptible, In some cases, although mml])aratirnly rarely, microbes
have been visible in the blood during life; artificial cultivations of
microbes have been obtained from the blood, and these have ved
fatal to animals in the same way as those derived from the
exndation.

Both evidence as to the oceurrence of organisms in puerperal fever
and the importance assigned to it have rapidly increased within the
last few years. So recently as 1875, in the discussion on W
fever at the Obstetrical Society of London, although the relation of
bacteria to the disease was one of the points lly put down for
consideration by Sir Spencer Wells, who introduced the debate, only
one speaker touched at all considerably on this subject, and he was
of opinion that the bacteria are quite innocuous, rather beneficial
in their action than otherwise.

This modern evidence has tended to bring towards unity the various
opinions which have been held as to the nature of puerperal fever.
The chief of this opinions have been (1) that it is a specific zymotie
disease to which puerperal women alone are liable ; (2) that it consists
primarily in an inflammation of some one or more of the organs or
tizsues connected with the process of parturition, and that the fever
and general symptoms are secondary to and the consequence of these
lozal inflammations ; (3) that it is due to absorption from organic matter
in n state of decomposition, and is identical with surgical septicemia
and py®=mia ; (4) that the name includes affections of different causa-
tion, some of woich originate from decomposing organic matter, and
some from other morbid poisons. OF these, it is scarcely n
now to comsider any except the last two ; for it is clear t the in-
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Even before the theory of disease had been worked out im
reference to pnarparﬂufﬁar, most German authorities had adopted the
view that puerperal fever is identical with surgical septicemia, and
due to no other cause, This was largely due to the la of Semael-
weiss, who showed that dissecting-room poison conveyed by the hands
of students is a fertile source of puerperal fever, and that the danger
ma{l be averted to a great extent if the hands are carefully washed
with antiseptics, American aunthorities mostly adopt the same view.
Many British anthors, on the other hand, have long held that eertain
zymotic diseases, especially erysipelas, scarlatina, and typhus fever,
may produce a disease indistinguishable from puerperal g?ﬁl‘ due to
septic poison.

is is now the most doubtful point connected with the diseass.
I propose especially to consider what evidence on the subject may be
obtained, both from observations and experiments in reference to
pathogenic organisms, and from clinical ex}m'innm The simplifica-
tion attained by the theory that puerperal fever is identical with
surgical septiceemia is not so greatas may at first sight appear. It does
not reduce puerperal fever to a single disease, but leaves it still a

up of diseases. :

I will first consider the evidence which his been obtained about
septicemia by experiments on animals. It has been shown that the
common organisms which produce putrefaction im organic matter
(mainly the rinm termo and a common bacillus) are not capable
of multiplying in living tissues, although they produce the se
which may be the canse of septic intoxication. They are aerobie, that
is to say, they require the presence of oxygen for their growth, while
most, at least, of the pathogenic organisms are anaerobie, and multiply
and flourish without oxygen. If, therefore, septic infection is .
duced, this is due not to the organisms chiefly concerned in put
tion, but to others, the germs of which chance to be conveyed to the
genital canal, and which are capable of multiplying in organiz fluids,
as are also the organisms of several known zymotic diseases. Each
,;paciea of these must produce a disease which is essentially dif-

erent.

An acquaintance with the subject which I confess with sorrow to
be very limited enables me to enumerate nine diseases in animals, to
be included under the term of septic infection.

1. Davaine's Septicemia in Rabbifs.—Davaine injected into the
snbeutaneous tissue of rabbits a small quantity of putrid ox blood ;
this produced rapidly fatal septicemia, and the infection was trans-
mitted through twenty-five animals in succession. For the last effect-
ive transmission of the putrid infective material, nushy a trillionth part
of a drop of blood was used.! The blood contained actively moving
bacteria in great numbers. Most diverse flaids were found effective
for the first infection. Coze and Feltz? had previously produced a
similar septicemia in rabbits by injecting blood from a puoriarul
patient, and also continued the transmission ¥y gradually diminishing
quantities of blood. They observed in the blood not only bacteria,
but micrococei in chains, and long moving rods, and probably, there-
fore, were dealing with a mixed infection. Davaine's septiceemia can-
not always be produced. Koch failed to obtain it. It must, there-
fore, depend upon organisms not always present in the air. These
experiments attracted great attention, because they were supposed at
first to show a gradual increase in the virulence of the infection during
its transmission from one animal to another. Later experiments,
especially those of Gaffky and Dowdeswell, appear to have shown that

1 Med, Jeheb., vol. elxvl. Koch on Trawmabic Infective Diseases, New Syden-
ham Society’s Translation, p. 10.

2 Virchow und Hirsch, Jalireshericht fir 1806, 1, p. 105,
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the fetus. From the blood of a rather sickly new-born child, whose
mother was suffering from supposed pum;)arﬁ fever, he cultivated a
microbe having the form of a vibrio. From the mother's blood no
cultivation could be obtained, and at her death no lesion of the genital
organs was found. She had, however, an old hepatic abscess, and in
pus taken from this he discovered the same vibrio.

The following observation, communicated by Pasteur to the
Academy, June 10th, 1879, is also of interest in reference to the
question whether it is possible for a zymotic disease in the puerperal
state to simulate puerperal septicemia derived from decomposin
vrganic matter. A woman died at Nancy, under the care of M. Feltz,
having all the classical symptoms of puerperal fever. Two days be-
fore death, M. Feliz discovered the presence in the blood of baeilli;
taese were eultivated according to Pasteur's method, and the cultiva-
tions, inoculated in animals, killed them by infection. Feltz thought
that he had discovered in these bacilli the special septicemic poison of
puerperal fever, and showed them to Pastenr. Pasteur recognised in
them the bacilli of anthrax. To test the matter, animals were in-
ocnlated with the bacilli and with cultivations derived from anthrax.
All died with the same lesions, aud the aspect of the blood was
identical. It was then discovered that the woman had lived during
her pregnancy close to a stable, whence she might have acquired an-
thrax, although it was not known that the disease had been present
in it.

Examination of the lochia has not thrown much light upon the
nature of the microbe concerned in puerperal fever. As might be ex-
Par:l;ad from the vicinity of an external surface, the lochial di
1s never absolutely aseptic. Even normal lochial discharge has been
found to produce poisonous effects when injected into amimals, these
effects increasing, the later the date after parturition.’®* The or-

isms which may be found even in the case of women suffering
rom no morbid symptoms are of the most various kinds, including
bacilli, bacteria, and micrococei, varying in size and form as much as
the several species which have been shown to be concerned in different
forms of septicemia in animals. As a rnle, however, when the
women are free from febrile symptoms, only a very few organisms are
found, or it may be i:l;]puasibla to see any, especially if antiseptic in-
jections have been used, and the fluid is obtained high in the vagina.
hen febrile disturbance is presemt, the microbes are ly
resent in abundance. It ii thus clear that amfmma l;::d of the lochia
es not solve the question how many species o septiceemia
there may be, or whether the microbes cansing them are those whose
germs are generally present in the air, or must be derived from some
special source of contagion.

Experiments on animals have been equally inconclusive. Cultiva-
tions from the blood or pus of patients suffering from puerperal fever
have frequently caused death when inoculated upon animals, and the
blood of the animal has sometimes shown mmmoedi“gauan]li tak-
ing the form of chaplets ; but in many cases also t i have
been able to resist the infection, especially when not in the puerperal
state.

On the whole, the observations on the organisms present in puer-
peral fever confirm the view that there are nﬁ]:ut several path
organisms capable of producing different forms of the disease. It is

obvious that the micrococcus growing in the form of cha need
not have been of the same species in all cases, since & form is
observed in such various diseases as small-pox, diphtheria, scarlatina,

erysipelas, and pneumonia. There are also apparently harmless

16 Ardenne, Les Microbes, les Miasmes, ef les Septicémies, p. 287,
15 Eehrer, Beitr. 2. vergleich. Geburtsk., Xo, 6, 1875,
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There is one point which appears to tell somewhat in favour of the
view that such an eruption should be interpreted as imdicating a
slight attack of scarlatina. This is that, while both in m&rﬂ
women and in surgical septicemia the other forms of rash w are
likely to eccur—namely, limited erythematons blotches, a vesicular or
papular rash running on to form pustules, or a hial rash—are of
very grave import, this is not so with the scarlatinoid rash in puer-
peral women. Guéniot even regards it as being rather a favourable
sign than otherwise in a case of puerperal pyrexia,

In the 854 cases reported in the Collective Investigation Records, be-
sides the thirteen of undoubted scarlatina, there were six, not including
a case in which a rash foliowed pneumonia commencing before de-
livery, in which there was a general scarlet rash. This rash was
generally of short duration, and not followed by desquamation in the
patients who recovered, [In all six cases there were marked local
symptoms in pelvis or peritoneum. There was slight sore-throat,
with congestion of fauces, in four of the six cases. Two of the
patients died—a mortality of 33.3 per cent.

If these cases be regarded as scarlatina, it is not impossible to su

that there might be a still further modification of the di

which the rash might be entirely suppressed, and pelvic and to-
neal symptoms similar to those which occur in Drdinuypul;fml
septiceemia form the main feature of the complaint. Among patients
who showed the other forms of rash which I have enumerated, com-
bined with the ordinary lesions of puerperal fever, not including cases
of mere sudamina or miliary eruption, the mortality was much
higher., Sixteen such cases were reported, and the mortality was
thirteen, or 81.2 per cent.

There is one Euint in which the Collective Tnvestigation Records ap-
pear to me to alford evidence of some im nce in favour of the view
that the contagion of erysipelas anl scarlatina miaepmdnnu a form of
puerperal pyrexia not having distinctive signs of original disease,
namely, the relative mortality of the several classes. The records were
divided into a number of sections, according to probable causation, as
far as this could be judged from the report, by myself in conjunction
partly with Dr. Herringham, partly with Dr. O. A. Browne. In
making the classification, we had no idea in our minds with regard to
the mortality. The result is that in the following classes the mor-
tality is decidedly above the average: (1) cases ascribed to infection
from puerperal fever itself, mortality 70.8 per cent.; (2) cases occur-
ring after exposure to the infection of erysipelas, mortality 70.5 per
cent.; (3) cases occurring after exposure to infection of mrla::::i
mortality 62.5 per cent.; (4) cases in which the pyrexia comm
before delivery, and thus indicated that the disease arose from special
poison absorbed, and not from amy decomposition or other morbid
process occurring after delivery, mortality 83.4 fer cent. Among the
cases not classed as probably due to any special infection, a di
corresponding to the old class of antogenetic cases, including, alse,
the rather numerous cases in which no cause could be ed, the
mortality was only 37.7 per cent, The probability would be very
strongly against such a large excess of mortality appa&nnﬁ::lm]y by
chance in every one of the lour classes above mentioned. @ reason-
able inference is that in each of them the infecting poison was of un-
usual virulence. )

It is rather singular that, in actnal cases of scarlatina and ery-
sipelas, the mortality was less—37.5 per cent. for erysipelas, 30.7
per cent. for scarlatina. It would seem that the excessive danger as
compared with average cases of puerperal fever only exists when the
stress of the poison falls upon the pelvic organs and peritoneum,
and the usual symptoms of the zymotic disease are mnot mani-
fested.
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that rare microbes find their way thither than by the view that cdmmioii
microbes find a mnﬁanial soil of organic matter and acquire there un-
usual vigour. If the popular view be correct that a common eold is
infections, the only explanation of this quality is that a common
micrococcus is first able to multiply in the morbid secretion, and then
to acquire thereby the faculty of establishing itself even in normal
secretion, and so setting up inflammation of the mucous membrane of
another person,

It appears probable that a similar modification may take place in
the micro.organisms of pneumonia. The disease is commonly pro-
duced by cold as an exciting cause, and not by infection from another
person. It is associated with a microbe which can be easily cultivated,
and is probably, therefore, capable of multiplying in nature outside
the body. DBut there is evidence that the disease sometimes assnmes
an infectious form, and spreads like a zymotic disease.

Even as regards Davaine's septicemia in rabbits, though a progres-
sive intensification of the virns by transmission through a succession
of animals has been disproved, there does appear to be some intensifi-
cation at the ontset. The bacillus in question cannot be of extremes
rarity, since, on several occasions at any rate, it has been developed in
putrid blood during hot weather. But apart from these experiments
it is not known to have caused infective traumatic disease. On the
other hand, when once it has been transmitted from one rabbit to
another, so that a pure cultivation of it in the living blood is
obtained, touching an abrasion with a very minnte fraction of a
of this blood is sufficient to produce certain death in another
rabbit.

In the case especially of septic organisms, which commonly multiply
outside the living body, and only axﬁupﬁﬂnnllir in its tissues, it might
be expected @ priori that increased er o gmwi.ng in the li
tissues, that is to say, an increase of pathogenic virus, would be de-
veloped. For if the view which I have contended for be correct, that
it is an increase in the resisting power of the blood and tissunes which
terminates a disease dependent upon path ic organisms, and pro-
tects against its recurrence, it may ex that, on the side of the
microbes also, when they are introduced into novel surronndings in
the living body, there may be an improvement by natural selection in
their power of maintaining the struggle for existence against the
tissues. It will be still more likely that this has occurred if the
microbes gain the victory, and the patient dies.

One of the problems in puerperal fever is the following. Miecro-
eocci, similar to those seen in puerperal fever, mormally or commonly
reach the vagina, and do no harm, if there is no undue retention of
organic matter., On the other hand, in some forms at any rate of
puerperal fever, the organisms are so virulent that the accoucheur is
apt to carry fatal infection to other women who have had perfectly
normal labours, notwithstanding careful ablation, and even consider-
able use of disinfectants., Must these virulent organisms have been
originally derived from some special source, such as a transfurmed ery-
sipelas, or a micrococcus which dwells in sewers; or may they be
organisms whose germs are commonly present in the air, but possessed
of r;ﬁ:quired ?imlunw'll : it bably

e contarions virnlence of pu ral fever, in some cases,

exceeds thaatguf any other disags:zgemmnnly met with. Prmpéuﬁm
are now so well aware of the danger that a wide spread of infection is
rare, though sometimes we still meet with two or three deaths among
tients attended by one practitioner, within a few days, before he
ad become aware that he was likely to be a source of danger. It is

necessary to go back nearly fifty years for instances like the i
In the town of Sunderland, within one year, there were forty-three
cases of puerperal fever. Of this number, forty occurred in the prac-









